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.<-*M Jlo ^j AAi^iijiil 1 IjiiiljaJt 



00$^ 



t &*>^l *^*jfl- *£*& <k$} W**$ '^V 



A. 



\ 



.IBMLj^aJ^lui^u.bJl 



\ k tf ,^,%H ujjwbdl Uxll^LuJ UY 

^ Y t-i-j«laJl ^jjjLII f I >.VlJWk 

^r Key Board ^iA a^JQJ^J-. 

<YJX~ „^.. ...„..,„..„ , Mouse » J-»M A-^-l )- 

U blSPLAYSYSTEMjl4^V t f^ iV - Y - ,V 

^A Sound System «^j^I fUiJ S-Y-Y 

yy Saving Units lHJ^I o^'j 5 ' - y - >1 ' 

ya Supply Unit <t&& "»±»j 1-*-* 

YA Motherboard ( f Vl **jU) W-Vl W 11 Y-Y-Y/ 

H ij^uiUH l»^4jj]| ^LIl V-Y 

n''"'Z.........Z.ZZ"".."'".' ' .^JUJajI ur-Y 

y° "ZZZZZZZ..............".. t^ ^j ^ ^ *-*■-* 

VI ZZ'ZZZI.L' d^ 1 *^ f-f-* 

ri "Z"!"!!"""""""!!!!".!.! mj <^*j^ *- r - Y 

*• ....^".".....I!.!.....I.!............! l^j-n ^11 °-v-* 



^ tiUjliuJl Lii jSl 4LXi 
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fSaJJI fl\c- ^gj 4j.^a..nti (_JLuj|_jaJI 



* ^ s^ljaJ) tA **&J\ 4aJjjS£ttl l«&ftl JWj 

* ^ IBM uj«bJi ^i oUjiuii j-w ^jjj ur 

£Y oUjl^JI ^^CiljUJ UY.r 

** cijiV'j d^vi^ijUsv^jJiujLyai^i Y-ur 

iV j-a11 jL^iiisj^r-ur 

f A 4-j^wbJi ^i gjyyaa &u* Y_r 

* • ^jJUM ^^Ala^ll fUaiJI r_r 

°* ■• ^viii ^uan a^-r-r 

° r JbjJicjiaUaj^u^ifrjSjSiiii^ij^Y-r-r 

° n IBM c-i^uL.laJj ^i AjOalJL»ll i-T 

°^ ClIJjB Uwl jJ laJ^UI \-t-V 

°^ ^Ll="Jfll 4JaU*ll Y-£.r 

M 8259A 4~jj r-£-r 

^ ^-«JJ i^jliSel £-«-r 

^ i*3*AaA ^1 IsjjII OlaUaj ^j^^.1 O-V 

VY £>Jl 4JjJ ^J-jucj 1 -o_r 

vr JsoS 4jI jj jOAx^i Y-o_V 

v ° 8255 ftJjB Jo Sa^u* A^jyj Jkuj A5Uaj r-o_r 

af AjSkJ-ij^Ciij^bJMtJj^tJ^i- -^ 

* ^ ^ftjisfl &LU n-v 

^ <jc_>a omJJm ji -LujS ut-r 

^.... V^W pSa3U iiU'^J Jtujll V-V 

^ f..* Ju«Lsll JiUii yij JaJjJl A.V 

^ • ° l>JjM j^ jLmj)fi 4jj£ uA_r 

^ • 1 jL^ttl Jai diljUS&l Y-A-V 

^ ,v Ju^viJ^k^bsr.A-r 

^ % 1 «-j j«L=Jl J AjU^'^I j^i i-A-r 



nv. 



, «^^uiLaJU hj> *J| ^Jbdl Jx>j 



^V ^Jftl ^SaUi jjJ&sUUidl hhl\ \-t 

^ Y • SjUVI J^C^U Y-i 

^ Yd D/A Converter ^usiiy^jll J^iS r.£ 
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jk^AJul ajIc . j ■Oj^a^juul L-iluil *sul 



\T* ^jfy^flUM Jjx»J! i.i 

stt Sample & Hold S/H c^Lytfl 4JU •-£ 

^ f A SjUVI uiliuJI \-t 



\i 



1 a*c ," A ai.W; 



1 £ bfrjfc JftaJb f WiH Uo 

^ t i ^^-^(J*"** 3 ) O^ *-• 

^ £ V kfiUiSjLij 16 (J^oa^ T-« 

> o Y Lt.,iluu .tyaJb ji^lH £-0 

^ ©"i uj«iUJ| JjjL £)& 4jay* AftjA*u piauJl o-o 

1 o^ ***j«fl C&&A 1-« 

> i v (Joystick) <J*H\ ^^ U J slsLa -» v - e 

^ V > cj^uiLaJl Joystick -8 3j1jj jj& ■*$■»■ o^W* 4 A-« 

1 V £ Uuilmi ujwUJI yi) ^l«5jSUS 32 J«aj «l-o 

^jjjjSSlV! jualkU jLuJl j 1$a1\ SjUij p-ujjl ^.ui> All ui^uubJtl flJ&IwI S - _o 

WA 

\h* SJjaJl i^UjJ Jjjuoau \ \.o 

H < CW^l*. £yj J*J j3l! ^ Y-O 

m m^.^ t-ijJbJlj ^ oSVil) gtouJl Jajj ^ Y-o 



i y. *\ ^l i Al l i ■ j* v\ Aluuui 
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f£*J&\ {i\c ^j 3j, n-v .fll <_u^l j>J| 



LjLoJ'jl j-i'iSLj oJj coJjJta^Jlj 4 nj .,g j Jl oU5 JJ 4juojJIj 6JjA»i» Ji&i "UJaP _WUU*J -Xll 
j^lalll ^ Jujil oJLaJ <>ojJl jLoi»-l ^JLjJU Ca5j j*oSj £><wi JjjJL pLuUI <(J J'5T" _jj| 

(j5Jj tie^j "OsUp <>» jj5I <jjj> t5 Lc i-oliSJI \i2u£ Axj silljufj c JbjwJI lis j pjilllj 
.^jjjjjjxJl £,Lo^!l iPj-ij '<uLa*Jl tSjLjJlSLo^l ^JLc jLxe'jII > r >.umj Ioja*^ jjb dJUj 
SJajl ^j JliJjJI Jj J-03JJ "diotf dyJ '«LJ| JUeb »jSj JjLjj £>C <±i>«jJIj |jj dUjJ 

j^l* jjjL.i J5uij cujuu*! ^1 SjujLUI li^l (jioo jI^ojI lh»«UI <jjjj2JI J f& 
pjj&ll j L»j^5 'jL>^i po^l .x$-£j J &S3j i 'j-oljo^llj 4jjl_pJI 'iSlUI cj}Lijj»o 

HjbL5 bjjj p^j — ll ojL-JjjOil'jII J_c jl_>.| j_Si 1 3_*djdLo ^uL3j JJ »!>L_>- slj Jl_«^l 
1 4jl^j !Aj jjjj ojaJj oj^ki ioLuKoI ^! JJ oLi'jIb iSilt'jIf ^ !UaljJl oLu»Loii-*ill 
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.<^'\ \ Jlc. jj A u n\ i nil i_l£ui1 jaJl 



Jl>- 



■!>• 



S J3 3 Ji*, L0153 Ij-b* l)U yJ^j c^j^l ^J **-■ ^' r^ 1 ^^J UlS 
J* BjjSiJI ^UUoJ) (.IaW-L, U-jI j—uJI li-*i co^U>JI (j*-** J L*jUT ca^jS 

4jaLHI L^Jloj 3JL*LSaJ.I SjIjJI oj^fe >^> ccl.UluL-JI ijia (y^ dlljj jL»^l ujjUs 

>.L i*ju j*.|j J* cJ& ^ "^jj&y j--»li«ll u-o olj-SJl l*U-* J-lSi* ^sJlj 

Jl iiLs% cJ^iSl J| USb 45I33JI i^l o-"" c^ ^ • JrfJJ:JI f*^ 1 JU_-&I 

jj^j ^ju-u SJjil JL-*3l ji V^JJI JLj-^-^W ^Hi*-» ^H^* 3 JU-^I ^^J 1**-* 3 

.JSjUaJI cylj^kUlj oIjj«j)I 4J>JL*1 OjlUI iiJajJI iSd*^^ S J^'j 

vsjli-^l^dl .UOjlkoj £Litl Bjj-9- oLo-^J iiJi11 o^-i^J ^"j" 5jL <i Ol 

j^o-u i^li-Jl bLsaii c b»Ui E bJ^II c^L^^j ^LJI Jfl l*L. LJfc J^Ai ?o^l 



iiUjUJ! Uijll Ui. 
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<^'ill -Jld ^J ■>;■ -~ ■*!! <_uuil_jaJI 



JyJb siJJJ 6* -W V 1 *^ 1 C&*iJ S5jL-JI <J|JJ»^I iSi*^ t-*'* 5 (^-ail J l -# 3 J j5 t^-* 1 
.*ajUI m^Ubdl J^>L Ji>Jl Jic jj^» LfSli oLiUI jj*j &I 
^ojj. pjj2ll ijjJLI jjLiJl jj-tj J-li- jJ iclJu-aJl J >-JLj— >lj>Jl j»ljL>i— I (A 

j&\ o/lfilj cul>**JJI &o jjj*II J-IS J-e ^Ll^I pjJy ^^j^ S^larf' JUp^I 
dllj ft' Ju^j .4j*ja>JI LJLUI ci.U-5 >ilJjj jjUj j>-jJa3 Jl L$j_u Uj_s jj— *H)I (iJj-i 
UjIj*!j LAj*Uj L&JI pS^Jll UaJlj 4JjJI cA-SjjJlj j_*l&il oU Jj-* 11 Ji Mj*»* 
SjjS ol "l*< ^btiS—l Jl c)j-al*il oaL^j t LpLLo JjJI |.^2j >zj\j2.y> p*l a*l jxJUj 
jao joa-yi L»jLji» ■>» IuLjMI oUUj »Ijl>o~»I o-^*-3 Jj -^ u jj ^d-** 3 t5 i- e Suilll 

iLx^l^il Cy> <e.y>^> r^ j^l p^^jJI i-JaJl *li-y j ^ o. ^" lS>>Ij-» 3 i-*L .» ts^** 3 

iljjtli-JI iw^lj j»5L>o]| ojljjjj J5L<j j l»l*JI 

.L^JJI v^L>JUII pbMUlj VjU 3 ^ 1 |^»5ll c^lSlk, .15* 
.PLC ^.jJJ iLUil fS^oJl 5j^>! 
-tJ f3l <v<L>jJI JU j l^^ii\ ljj^I^JI £Q 

^1 (£>Oll LJiSi j loJiO— II ol— UsJI £_I>jI p-»I Jj^l £^jll <j±±> 
4*j-^J?lj ijSUj^II oIJjJI *Uu J! oU^L UliAl si.* Jl l*L-»j ij-a^ ^j-Atj 

.IUm.jjJIj iw5jJI loiaiSlI <U3 Uj p£a*3 jL$-9- (i^l Ji*Ju. til £• L^Ssl^l 

jUsp^L '-uJjjXSJ^I (>i>aJl ol5U=u |^*^ (^jLuj (j— ' 5^ (y 13 - 1 ' y-fjAI 

^jj d.U£^0Jll d1*J i^,>Jl oUI 1-ljJ Jl AJLiflt 4*^*aJl oUjJUIl ^J-e 



L^lVa jIkjoU VjJa Jl 4 1 1 nil ■! 
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pSaall jJle. ^i Aj^iuull i_uul jajl 



^j PLC I=*«jJ-ll 4-LUJI al»oUl Oj-^i jiljjfcJL-il i±j_JUJf Pj-^jll -JUo 

^yfLpliuilo. ^jjjil^l 1 f 0Li.o,,nli a>L> (jSJj 3ao£>."J| cdUjJLiII JLe Sj.a", »ll oj_$j>"2ll 

■ t Oe. n o (^o 4a-jIj <L>oj_-i .\j . i" 4 l,g _.... diLxLj J^LS^ a iT**" jl j ><*) \.(" >ajJ 4j *iK»l 

.ofu>ull 4jJaJb jjjj^ilj ai LV tll d»L>aJ 
i±jll>- a5l>ul)| iJLp J ^>f>V..fJ[ i_ia«iL>JI al-liuL/l ^Ja«J_9 jJ_>-"2(I Pj_jpj1I Lol 
jt* Jau_>)l vifliSUaj s-ljj (JjC rjJUJ <U9 oLJLmll Jju l>^Jai>_j i- M ,.. n lj^JI "UJu j (ja j) . Vj 
JjJjuJIj jUjjuj^II iJj)f..i.i jlioj i*jL 5j_>hjj 4_Sl>o 5|j| tLkcl 4jju ^jLiJI oJLall 

J 4 j.'iaJ I cukliSJlj OjIjJL>J| jijiaJj >il!)lJUl (J ic jjSjjJI »jj[j-s>j LuL»j! (>« 

a! ILitflLo 'j- , .- , ij ff 4j"j (^Sloj "il »-">• SjjU^JlkJII ,-Le 5,1o"«ll SjjApJI cuUlHill JjJkI^I 

(^.U^OuJ LflUftlj LfJ*OUL0 4I»3l V^^"' J^ 3 "* ^f**' J*L^JIJ £)l (1^"l lj «Ui$J oLtfio 

(jj '4J-> J-u.1 1 OJLA SjjslltfJI oLijIlj lijLwJil j cJjioUj 5xuSj v_i}lbj (ja-iOLfo (> 

ff 2 

a5l-v."Jl L>.y^i5j jl_^i oiuu ifi j «^J LU*oj LuJj-^ l*^-r» 6>^ « iol^JI ^uiljll 



CjLa jLuall LiJajM "Uullui 
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j»^-> jll Jle [jj *\i it> i%\\ c ijniljaJl 



*A±A 



.Personal Computers ■u^vk.'MI kJLwI^aJI <w>l SjjjLaJI i_ju-»|.j>JI oja ^jle jlLl 
jjjLoJ 'iiLs^Li tiL>-!iUl tul^lJl <J"}L*> sjjjks <w <o o_»j .Intel^j-S 4j_j>jjI 8088 

t_ij^L>JI J| ULaj (jl J| COAC OjlSyi Jj3 (>j IBM i_jj_~<L> *_a 4aJIjj_« t .n . * /\y> 
oIJLuojjj itkIjJ Jj5j a}JI >-i. u .ijj>- v_iic.| 51 _^1 j U i_3jLl JjJj 'M-JI olj-J <S^-^ 
4j_1j L$jjj_M ^xJl LjIj)-. All) (jjojn .nil »ljjJI '- . '■;-■'' .' liLlJj cjj*jll i_ij_^>L>JI iuIjIj 

, AjL'V'i.1 (^0 jUlllj IBM 1-J4miL> 

■L915 J ^— ou>viJl <_jj— iL>JJ />— <jl Ijl— iSil ojj—i^lj l5jI-*Ji cj_>-^I ■ >< - * 'J 

■LSjjj _jiSl j J^-<i ^-j-ol iSJJI tBjLuJl j »£>aJl JLk« L$*aI <>j «. «ojL>JI o^LjwuM 

,4j»Jj»»J| j "<U.l2all <lxuSL>uill i- ij ..i>|ijjJ| slo>oLtfL> l<LJL«t3 j 
JU J ^j-uaivjJl ._jj_«iL»JI alAiuLwJ^ 6- W - ni l *Jjj (yJl CjIjj_1I »-ftl £)1 
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-<~"ill JVc (^i ^jinAiall i ijniljaJI 



BJlA aAlj tifuJl SjJJL? (jjjiilll k=j|jL>J Jj->-J J| 43Lo] <&Jju>JI 5j_«ft>%All l_JU_u<l^>JJ 

3Jj^~ «j j7*ljjJl ji$£-> pU^I Lf*» 6^*i (J 2 -" '^^j^' oljj'Jlj ^»ljjJI jj-^ 3 ^Ijj-ll 

.i*5}UI jLfb^l tiiLJlfUL j^tJ^jJl IJjb Jyjjjj ciiaLuj 

Jl iiLo^L c r<-^"l|j t^Uill o5>l_>e i 4j3 SjSyll jiLUl |»Ijl»JL-.I \*Ju$ rj-&ij <-<i^ 
4jJla <Lu>mjj »i>J SUI tlke^ tjj^jliJI <JUI| jw JajjJl oLsLtu «-LLj £)_£ tilj r>« 

.'"Laljllj o»L>aJI JL>u j i_)j-«L>J| 
TBM Jj^ll v_jj«(L>JI J*Uu i-uJL«l »yl »j "iJaLdjll L>-_jjj" v^-^" '^-* J 

,j_o jjliUlj IBM v_jj— iLv <LjJu LpjjJI (jJ-Jl Jajl^-AlU (>u>Jj->nil pljJ-Jl uJ-9 Ijj-Sj 
4L,».,ti"j Jj^ll IBM <-jy*[2» jjic JjlSuLa (jS^J f>Uai s-LJu UuSwJ »jJl LLjU c 4jL>JLjLo 

■uJail Jl JajjJI (jjJaj Cl)LwLa>JI" k_iljL£ j <Loj!>UI *j_J>I_jJU 3aJw|j_j <j_5l*j 

dl)j5 t <_.Li£ll Ija *#-5l_j« J>> *j|ji- J !>U JJjj t^-iull L^l jbJ V^ull <»l>oJl 
jlJI cjIjJ "^WUJl (.Ijlskjl-L ^jjSSJ^I p£*2JI ckISLLu *LS_/' v 13 - 5 ***■!>■• i>^ 



t** fl ji A*- »|| \ ij% J| ^lLuiLji 
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<-."U JVc, i Ij. -1. .tW i \\,„\j&j\ 



IBM cr ufliuili v>^A 






:Ubil 



.CPU 4j)Sjil i^JUll Sjl^j □ 

.ROM £jj Bj^li □ 

.RAM £y SjS"1j p 

.SjUJl j ^Ull 3j>y a 

.4j3»jL>JI j *uLi-LJI Djji^JI onta>j O 



iTlLn jj«ll UfejU : Uuik« 
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j»St"lll JUt jj 4jl iT> Mill '.'J' jl Jlll 






JUll 



PIA 



4jJUu oJ^-j 



RAM 






CUP 



t 



«-*■ 



n rrr 



PIA 



I 



ROM 



• otjui jr ji 



ACIA * 






3jb 



> i»UJ! 



"olUl 



_^ i>J 




-H_CRT| 



(^jjJLi iiL.L« 



^-YjiiJl 



U 



lllL* jWaII b-ojll Xlwiiui 
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,iS->*lW alUj ,ji Aji <-»■> wiM l lj)itlj^Jl 






Processor 


CPU 
Clock 


Std. 
Volt 


Internal 

Register 

Size 


Data- 
Bus 
Width 


Address 

Bus 
Width 


Max. 
Mem. 


Integral 
FPU 


No.of 
Transistors 


Date 
Introduced 


S088 


lx 


5v 


16-bit 


8-bit 


20-bit 


1M 


No 


29,000 


June '79 


8086 


lx 


5v 


16-bit 


16-bit 


20-bit 


1M 


No 


29,000 


June "78 


286 


lx 


5v 


16-bit 


16-bit 


24-bit 


16M 


No 


134,000 


Feb.'82 


386SX 


lx 


5v 


32-bit 


16-bit 


24-bit 


16M 


No 


275,000 


June '88 


386SL 


lx 


3.3v 


32-bit 


16-bit 


24-bit 


16M 


No 


855,000 


Oct. '90 


386DX 


lx 


5v 


32-bit 


32-bit 


32-bit 


4G 


No 


275,000 


Oct. '85 


486SX 


lx 


5v 


32-bit 


32-bit 


32-bit 


4G 


No 


1,185,000 


April '91 


486SX2 


2x 


5v 


32-bit 


32-bit 


32-bit 


4G 


No 


1,185,000 


April '94 


487SX 


lx 


5v 


32-bit 


32-bit 


32-bit 


4G 


Yes 


1.200,000 


April '9! 


486DX 


lx 


5v 


32-bit 


32-bit 


32-bit 


4G 


Yes 


1,200,000 


April '89 


486SL** 


lx 


3.3v 


32-bit 


32-bit 


32-bit 


4G 


Optional 


1,400,000 


Nov. *92 


486DX2 


2x 


5v 


32-bit 


32-bit 


32-bit 


4G 


Yes 


1,100,000 


March '92 


486DX4 


2-3x 


3.3v 


32-bit 


32-bit 


32-bit 


4G 


Yes 


1,600,000 


Feb. '94 


Pentium 
OD 


2.5x 


5v 


32-bit 


32-bit 


32-bit 


4G 


Yes 


3,100,000 


Jan. '95 


Pentium 
60/66 


lx 


5v 


32-bit 


64-bit 


32-bit 


4G 


Yes 


3,100,000 


March '93 


Pentium 

75+ 


1.5-3x 


3.3v*« 


32-bit 


64-bit 


32-bit 


4G 


Yes 


3,300,000 


March '94 


Pentium 
Pro 


2-3x 


2.9v 


32-bit 


64-bit 


36-bit 


64G 


Yes 


5,500,000 


Sept. '95 



:'<uIIjJI '.u^LiSlI Mj^ll t> ( _y-aiviJl i_J3~,l»JI i_Ufcj 



.Sjlill 



.jU&ii fifes • 



lY 



cjLoj1«-o11 \jijll SAiXji 
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Xajll Jlc ^a 3 j. ^A .«» LJiuiljaJ! 



Key Board gj3LLJI AajJ 1-Y-t 

.XT Jl 3 PC Jl o^5l* ^iilj Ubu 83 H ob- J • 

.AT Jl o!>l5Le cjutilj UbL. 84 _j ob-^J • 

Jl 3JjLc cjSsIj L=ul iu3-i> cylj-^jj. L$J j LvLlm 101 _j oLs-J • 

.AT 

Windows 95 & ) J#LtsJl U^ Sail -^1 il^Jl ^nlAll <^L>jJ • 

.-.hi* 105 ^iS jsi\ 3 ( Windows 98 

:Jjj«JI Ijulo i- u j > — Y 
JLcul (jJaSJ J-5J i»-»j 9-lji« lS' J»*-9 Jj-^j ' '^-"^—"■Jl 0-« Si ja .. f> o 

Jlai ( ASCII Code ) gloll >j Jb Jj-^>JJ ROM 8-^liII £_. 
Lffc)ll pUu ^ ui>>Jl JSL4 Jl Lo^-p pxr ^ &y ci_pJI li«J 



\ y tiL» «1«J1 Lijll JQuiLi 
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nSl'Al aJVc <j Sj. —^.ttt 1—UjJll jajl 



Jl IjJblui poliil 3j>jJ ^j-i> jj-»jj Sjb ,j_» ( ASCII Code ) ^-LsLill 
ROM Sj^ljJI ^ jfcuJ! ,>Ju jJLJ.1 Jl jj &-y t JL^l jij_, 

.i_j^jL>JIj iJL>.|jJI 

Jlrj 1 j.wu ">j t i- ij ,.^ L>JI *j ibjj^ll BJjJj>J| vOjUII CjL>&] £>p L*l * 
jJa* 4a«jL»vo ^wj ROM SjSlJj L»Jl*« (j*x3Uj <LjSj p*r>>U* vul_>- J 

Mouse SjL-iJl Y-t-Y 

i>j j 1 i_J4*jIjj>J| ju -UAJ-i-ail injLill JL>-J^I| CLiljJl lSJlj>I SjUUI jJ-Ihj 

.<L«ilUj JL»0| Sljl£ OjliJI aJI.Wu.»J iliiaJI Sj^JJ-^l <_Jliis| £)i 

.Bjlill m>- • 

** * j »* * 

jjfi (Jj^jJI i>.yi JlC A>jj tdL»o*j!>Ul 5jU (>-o SjLc SjUUI <v -.a. > - «-U_J aJLJ 
f » * 

<L>._jll ^1p jl>-jj j .ULc ~>jIm 'i3t>U Iajjl* £)jSL> (jljjl) ^<jjIa» juLuaal r-*°y &L£» 

5-LlaC'jl (OjUJl 'i£_p- s-L-jI jjAJ iujalko B_^S 4 *i o .^ *_~ojjj jJJl^ i-J-Aj OjLftJJ ,_yU — J I 

.BjliJl 'i£y>- i£jl*U>3l j kTjLjj|A>.| 
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ji^i'lti Jill fji ^jin^niti L_Uu1 jaJI 



^a b_> JiM j>.^l| j t (JJjjjU Laju»-I ^Ujyo (jljj jj SjUJI '<uLe J-Mj J-^jj 

_jj2jlII OJA p_-u C ujIjj jUoi iJJ Lyoj* &£■ Sjb_P j_» j-ojll j .(Y— Y) J f^ Al l j (jJJ-« 

t>o_)SJ <Lm!)UU Sjkllall SjSJl jjJj OjUJl -lt^o Ju_ft j { J>_j_J> (jjL-t>- j_>-^l v. -t-'iLq-Jl 
(jj J jSj . nl l j ^jjlII £>fi jjLaJI iyei\ AJ-u-t sjLj JbUb j "l_JljjJ Jl (JjJ-J L w j-ajll 
<_j_p- J| cjljLi^ll oia i^j 22 (" 6« J '^jIjj^ BjLiJ JJ tyoll Jj>o <_;-JI jj-L-oJI 
■jq. t i T <uoL> 5jL5 r^ljj 'lL u jI^j ^Ij'il jou Ju i. *u J| jl i_ji-_>L>JI 4— ALi J-* j-~)t« 

.(Mouse Drivers) 

jy>-jL\ Juliil JSl^J "Ljl^J _5J Jj-o^J (_k~> <lla->li}J i-jj»4il»JI x_o SjLftJI J__3uu 

.l_i^«(L>JI Je. 
. JLJ u -3Jl jjuil Jj_)k> ^>c • 

.(Bus Interface) oUJjUI J3U ^jjt ^* • 

Jj SjliJI Jxpj 42jjlaJl oi» j joj { l*JJ-A jL^i\ 4_jj_kJl Jj^l 4*JjJaJI ~->u / 
Jililj t1_j3_jU.il 4j_ii>Jl I-j-J-iyi J-G i_. i .j AI | Jl-_LuJ| iiiil ik-wljj i_j^__)L>J| 

^ISj wj^-jLsJI jjjj U ULij t -tjJ. 25 jl _iljj>j 9 <U J-~p^» 6-* SjL_c ^LmL.,,7,11 

^Hj* ^ wjj^UJl Jo*_Aj jj_c j 1. COM2 j COM1 —j Lo.j.1 _)_»_£ j 1 oJ^y-ll 

.BjUJI «j J^aill jiiil jjjuxjj iiUil 9_a £>p ii_»allj (Device Driver) i-tu^l SjLi3 

.SSJ13JI jl 4_yL5JI "O^WI J.iiju.1 _,_«« cJ.Jm.HI iiUl JLViil JL> j 



1 ^ CjLb jl*_al- l__ia Jl aLjAjj* 
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pSajil jjlc (j 



,lj=>J1 



Display System jl&JftM ^Uaj r- Y-Y 

:'<LJbJl s-l^^l (> ' ^^ Jl v*-!^' J jM»^l fit" iJJLLj 
.Monitor (lALill^jll jl^l jl^> • 
.Video Adapter SjLjSJI j lial^l .Uij • 









-H2-i *AL4 




Y-Yji^Jl 



Monitor ifcLfcJI 

-^jjll (Cathode Ray Tube) CRT *jku*II 'i*iSll ^ ,> «JJb3 1*31 i±mj>-c LaUs 
to«L»- jUu lijto j «-lr^fll (> £_yu jj^-La-j »U*o £>e SjLe _ja t/jjJl t(Y — Y) J- *> Al l J 
■ijjy^ji 'ASjJsu JJ»Ul (> ^yUa* tyt-^j ciliLij A>L>* ^jjjjjfjj ^ijj il«-i> .a->3j 
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^Sajll flic ^ 4j, n-ii iSlt i_Uuil jaJI 



l*3i» (iyKj Jj^Jl 6 u tii^m cjLiUdl o* jjjtflj u^uSll ^LiU ,_ili_>j 5_^L»a. 

J Bj_. 60 ^jSL-i ^« Jj^wjj tli-SliJI J B^ 15000 Jjljw Ji_-^1 ^jkJ ^^Lc^I 
Jjjuo '■LiLiJl ~^u> {y> LJ jj_}3SJ')ll pUJJI (^i»3 oi* ~J.I ijuJ2j (jLi ^IjJLjj c3j_JISJI 
j ^jSi at ~*ll cuLiLo pljiuLrfb ~*J,| Iab aij j s'<Lulil| Cy> *j->- v/\ J!)L=>- »_h> 264 
t^yL&Jl j ^jI »«-il tuljlwj JL«jj (JjjL <>c ._j_j-.L>JI l^j n£&3j (j-i-llj ^jSI— ill 

Lu^La. '.LiLAi! -wtil Jjjmj s5>oll aXi tiJL»J| 4jja>JI oj-^-lll «_fcuw J :<U*>^U 

Video Adapter 5 jUJIj «£>J)I Sufeil 

. Video Adapter pil L^Jjs 
ty>JJ 4j*SL>j «u>I_jj o_c BjU-c (j-ftj graphics driver BjLi x*\j-> • 



\ y CAojImII Ui jll iluim 
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-<^'.M Jlc i JUijjijill (_Uut jsJI 



(JJl>| ajuj LJLa- (jl^-i'jfl J Sj^v^ll SjLlHj »5l>u)I <ul=ui a_l ?m ,» £)J • 

:<J\3i\ iJUl jjuLJI 

(Monochrome Display ojJW (5jl_>.i jL-^^l pUaj • 

.Adapter) MDA 

.(Color Graphics Adapter) CGA ojUl p—jJI pllaJ • 

(Enhanced Graphics Adapter) EGA <lpj1I <wijJI j»Uai • 

.(Video Graphics Adapter) VGA ,^5^1 1 >~>J\ »Uai • 

(Super Video Graphics Ji-«Sl Ji j-il »— jJl »Uai • 

.Adapter) SVGA 

(Extended Graphics Array) *~.jll jji-oll p»jJl <.Uaj • 

.XGA 

Sound System tij^SI f Uaj £ - Y - Y ' 

: ajbJl Mj^-Sl (> (i-Y) J£iJl j Chu* _y» 



1 1 CjLbjU nn V*i»_)M AAjollul 
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j»^Vill Jlc ,j ■» y -J. .Ml < _ tjijj j_j| 



*JJJU-*^J^I oljljJ) (yt bj_: a,Ju (<U3j-p 43l_o) \^^> 4jjJUj allaj 

si* ^I^JI .kwji (i-Y) JSL-Jl ojj-jj t'ixi^-All 5_>JU1L. 4__,1>J| 

j Jj>wuJl CjLjUjS *li_! 4jjj .^11 1_»JUJUj pLiUI 4jLiJs.j c4_a1=uS| 

3-uj*eJI i_j131_uJI lil'.V.i.i-jl^o'JI JlJjj LijLjiwu »L«ill jl ' ",'!-"■ i'Wl 

, 4 j' i. n . l l Oj<iJI i_i ■_. •> ■ j L^j jXUJ { j\\ izAJua\A\ i_ju.il>- IjJlu l»ji 



8255 


Off-on 
PB1 sl g nal w 












74LS 
38 




75477 
JiLs 




w 

Output 
signal 






r 




i 


w 


P 






► 




82 


53 











Iplr 1 



/ 



\ 



:4JbJI l_.Ij__j^Ij ijij^JI i*Jl*II l_.151_u jLuj 
.<_jI«J!>U *<U.L>JI V3-JI e_lj5$ll jlJ_j3 • 

. l_jj_/Ii>J| IUslwkIm aJjull luLuLSloJ Jijtu • 
.4jjL>uJl jjJjJlU Sjj^JI CjLuLSl.)!! iiLJ.1 • 

.JUo£\ i_JLJbJ! J 5_cL__l • 
.iujji-CJ^I J5L.JJ ^u^o oliLu '<L»Ui • 



\<\ 



ujL«_$!U-«ill Lja jil 4luilui 
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f S a 3i| ^U ^a V^a^lH .-jjmI^ 



oUflJI (^j (jSlojj l)I <Lua>v&]| >, i . i ..i i ljj>JJ 4jj»«aJ| ojLjjISlo'jI BJ^jj ( . nj-ihll |>^ 

(_[ j"v-,j.«i" i^Liwi al cj|^-y£il (Jj^ ..it ,JjL« c 4j3i).,.ril| SjI.hjL>» j! j L )-».'><_.,ii'iH cuU-Uaj 

£>« Liyl i_)4-jL>J| 1 i'iST.qj UjI j ( Sjlujuj j| j Jj. - *.,. .<^il| Jaj)3 u>uj l <LuLv*iall (JLiLcJa/LlI 
.7-J[... BJjJi^w 5jj»<jO CdIjjLa 4sLil a t "LjAjujjil CjlcaJoii! JjJju cojl&td'jl ,JjI>o 
<Loli»- A»L p.A3 i_j4»jL>J| *j» J— ajJJ <l ...nin.Vil <Lijj .nil euliltuJ! *j i> (jj 

culiUI .JyO j Windows 95 JjAJjoJI j»lkj Jk J#i-A3]l i*kJ^ SiilJU J^wuJl ^.Ijj 

.L^cji jjl>o ^1 (xxx.wav) i£»oUI <^l £>* '<ujj^sJI 

£jjj*0I &>JWI ol5ljaj J*P IJlm 
jj^l £>* JJJS «^i LjJ* V^' *>^lJ "Lj3^ <L»Jliw iiUsu »lj_j (>j (1)SlojJJ 

tfL> (^SjuJJ 1«5j <jj>-o SjLSJ J| SjJjUjJI hSyuaH SjLi^ll JjjaJ • 
«> ^<L<uJJ IJjUoII o3j-a)l ojLi)!l J| iuiSjJl L^all SjL^I SjLcj • 

, I f t 1 ^ 1 fl- ■* 



LlLajLwJ\ VjJajSi aAjluLu 
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fV>.fll jJlc ^i 3 ji n-^i nil! <_UmI jaJl 



; Ua \2jyo (/Jj ijljjjjjil £)Luol>JI ,*Zj\yo\ Jl diljIjjJbil 

.Jjjjjl • 

.olill • 

J*CL>OLJ J t LfilJJjJ UU U .> [J^Lj J Ifr l p x J J LfjJ^" 1 ,1 i l l "* " CU|J_J3 "I l_«Jj_>0 

.jjy. 20000 j j3_jA 20 o*> L» -tcLw 6J^ 6^i iJJJI ^i^ 1 L5JJ>dl JL>-JI 

cj.it.. mj 20 (JjLj >>viJl uyi* cjj)-^ (JL»-i> tuj_^> Sa-S <!>Ij_9 i(db) Jjj_muJI 

.Jjll-uj 120 jjJl tijj^i tjju-uj 70 fjLiJl ff*^ 

.Olkiil 'AjJJjjJI ijLfu-'ill • 

j j3_,A 20 ^3-ail l5jj>_hJI JL>*II <>-* J-«3 ^jj-aJl ^ISliuJl (Jw 6! 
^Liil^aJI J3-U; 6* j^^l oy^ 1 J 'oV 1 ' (JJJjSJl Jk^JI 6^ Lo^ J 'jSj* 20000 



y .' ■ ■ "~ ~~~ CjLajk-ali IjlIijII <LlL» 
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-<~<\\ -He i ix. ~k?&\ <_UuiljaJI 



(sampling Z&z j *!»&> i UjL. UjSj L^ iJjU; SjLij ^_e SjIj_c iJu^-nJI 
'■Lj^^JI OjLi^fl Jj^>J SjLc jJLj j t (digitizing)*j_»5j BjL-il Jj Jj_?o j and hold) 

.A/D^ Jl J5UUI JjjII (JjJkS-L i^j SjUj Jl 1J3UII 

iSJKo 4j-«3j (»J-5 J^-J_J-W (A/D) JjJ-ll »j-ftJ xjJaJjJl iju j t J— oil liij-^Jl Oj U" ..»l 

.\l9-^ l^-uyJU* ajiJ i-j^LsJI ( gie 0>>>j Ltkill ajj^oJI iij(jLi!>U 
j tLjjS 6^ ^ ^13- 8 ^ ^ (A/ ) ^J* 8 clJ^-l l**J» D^LI 6-» 

«> ^y (Jjl2.JL-.Ij L*Lj-u f3 LhHj^l () J 5 ^' dhW.^J-^" ^ a -' 1 M** *-« J 

.cy^Judl 

Saving Units 0±>2J! u-ljB *-Y-Y* 

Hard Disk uiWI upjaJI 

pjjiJll j-fj to^- 1 * 11 J **-•*' j 1 ^" ^l)^" <>• vJ-* 11 o»j-*H J*- 3 ** 

J_z J_**U 3_.j!sUlj !<jd— ill £»L*-"j ^L^J' g^-ij J-* 6=i>lJ |jr - *SjJI 

uJLwsJ! o^jiJI «Jyj*3 

6 I5 .JalJ JjIS jj>j Oy> j£ p**^' <> J£A- v>- p-* ** v 1 ^ 1 u* j- 8 "' 

L-jS IBM l^j-4 c^jOJi Uji_c , 1960 p U j (HD) ^* Jl ch=^H J/* jj-«kH 

j^OJ j^S JSL&j H.D Jl J3 ki o^l ^j 6^JI ^ ^J 30 M.byte j^>o l^- 



vv ' ■ — ~ " ~ t_jU jl»-»lS LJbjSI y^Xi 
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j»£ajj| pile ,J 3j. n-^ nil! i_Uuil_jaJI 



Jl 85 m.sec <> oU^Ldl JjU Ipj-, Liuj oj^ki j . 20 G.Byte i*~u H.D LJL> 
.Ijl>. jjjS J£Jb .s.i..AiL^Jl H.D Jl iiH <jf >iUJ 6* ^lj • 2 m.sec <> JSi 

I ff -»J o *> • ^S^oju t 4n*i,iioa SjLsj 4jJaj 42_i9j ojblotujl 0.XP i—i,La)l ^^tyxtl p— o-J 

J^-jl _J l^aLJl 'Uj-Jl Ss-IjaJ (Jj|j (.05-IjAL! (jLullj -LjUia— .jI J_£) j c J^>lj j_J-><J Jj-^- 

iiJjJ»oj j Jj»Ij JjLa- ^l* «Lui» ScIjaII {j-jjj A.J -».">- l4Jl^la-». >">U ■, !« ... il l 4— »j]| Bt-ljJiJ 

j i(j^_y>jJl Sjj5 iijiA>. L>j ijjll oolj5"ill && i_JLoJI oojSJl iJUjL>o.j^>I_5 (jb 4ju3->* 
iCj— i j tjjS'l Oij* 3 SjjS "illoj i.^ il.nl I os>j_«JI (1)1 -i_>o iii_i>-tiijUjl*il JjLj 4jPj_ui 

,4j jil ooljfllll ,> ^Jjsl CuUJju JjIjj 

udL*a)l o*j^l oU.ji»«21 
cuULkUl ,> jjjJ jLJ.1 j t(Tracks) oljUll & JJ-*J sJ-oJl ^o/JI j>— ii> 
t^u L jLdl (»-« pU JiLSo j .objUl <> lis*. '■*•»-* «i>^ tH* 5 ^ 3 '( Sectors ) 

9 

jjl>o <d uij/J '-UiS - ^U. j gltS J53 j coyL 512 ^ £^1 J '^U^ 10 ° J 17 

,<-vl.nll i^>j2il (jJi» 

Formatting the HD l-jiLsJI ^JSi\ 5ju#j 

4j1»*j ^Jj iJjj*J 3-J-o^ 4j_U J_««JI JjJ J-J.1»JI > T J -* rJ I l^j-2JI *- < - &&< 

.(Format) ils*jJI 

o^wbOl £» kjJUJI o^jaJI iyj j SjL5 f l&» 
i t : Jt . Uu3 JJaiJ ( !iJ-Jl a*L>-kU SjLjJiJIj LyJl Uki^ gljjl Sj_* c,j_*ii 



-yT3 ' — — iiU jWJl Li jll Aluiul 
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-<-'.l l JVji S iu^ijSlI i.ljialjaJl 



.(Average Seek Time) ( _ s la~'jJl J-^-ojJl ,>j • 
.(Data Transfer Rate) &lo}Ull JjUj Jjjm • 

Jj jL« ,> Jl2ju!iU 4jb£!l j 5s.|j*JI wjjj fj^" i>j" 3* (jk*".^' Jj-ojJl i>oj Cii 
,>j (> J& o*$\ lJJ»jt v^ 1 u^j^l ij 1 * *jl3fll j 5*lj«Jl ojULojs j,La3*)) jipLH dvij-Jl 

:^» LJb- Syoill SjUJI jiwjJl iJaji £Jj3i Ul 

.SegateTecnologies H^i ,> ST-512/412 

.(Enhanced Small Device Interface) ESDI 

.(Integrated Device Electronics) IDE 

.(Small Computer System Interface) SCSI 

Floppy Disk Ctji\ u^jiJI 

CjLjLw OJ)io Jj»-i (> iJ^oJI opIj 3 ^' (iliiOLal j jL>oI Jy> SjSi Jjl u! 

'AJjjL ijjuij Sj3i dWi juu t (J-smij' I960 pLc i->\±> j o 1 -^ Vi-~' I .^ >J, <>■* L^Lj j 
lij toUl 8 (ijL* >3 li JfLill (JjSIj u^j '0^> u^j5 Jj! j^-jJJ Ium ^ ^ 



y / dA-qjw a," Vj-Is^jI ALudui 
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-Sajll Jle. ,J AjtuoaJSlI <. Ij.nl jail 



SjjuUl ojL>j tiju^j u^ljjSl olJb (^Ls jijkLlI obi** dJJj xjo 0JL03 

; Jj Uj tjueu! j 4JLjj»uJ (1)* 4-frJull 

.oub 3LS 1200 jl t oyb jLS' 360 (/jjLo ojjJw 5jj3 • 

pie 1984 »U ^ olji-. j^* *U> Jlj-Sll j J^l >* i>» j-^l IJ-» O 1 - 5 " 

J 3 H\ Jx»JI oli* J^! gU^ *■*■' (^'j ^j-U u^b- 5 ^ 1 £»-• e^li-" J*-*Jl j>^ 

:4jJU!I cjU*olilb oojiJI Ija (JLciiij 
2880 jl c oyb 3Lfl440 j! c c^>b jb-S' 720 ,5jUu oo-^ SjJJ * 

.oyb Jlo 
-0 &j 3 V« t5jLo oojiJl ^L5 • 

f-J.ji. Lo j 6j*jL-JI 6J-* j 211 ^J- i ^h if^^ c^-*^-^' J^-^l <^-i 

.^j.jL>JI iJ^UJI Ji-b 4j*>o 4JT.Vi.oll 1>jLcJI dii JJ »bjj^ll £o o UfJj» 

«JbLi> Jl jL-JI j i (Tracks) oljL-« Jl b_L»-b ^jJI o.j-^1 fj— ^ p^-d 
4«i K <■ yai^J^ii 5,»j_>o SjjJ ju>j j 'o_ib 512 j_>lj!l pL-bill X*-~i i (Sectors) 
3iL55 3 LJuyaOll SjjiJI (jjj iibUJl ^bJl JjjjJI (jjjj j cj_>Ij1I J^-J^jl j oljL-il 

.ju»-I_jJI (jSJ^I j oljLil 



Y o ijjLsjiiul] Ui jll UjuiLji 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



fSaSll {Xc ^j ^g^lll SJ^.1^ 



Ojj^uJI 5jj5 


oljLtli jj* 


u^jaJI^jj 


(oSu^y^jjiJI JaS 


360 K.byt 


48 


DD 


5 % 


1.2 Mbyte 


96 


HD 


5 X 


720 K.byte 


135 


DD 


3 X 


1.44M.byte 


135 


HD 


31/ 

V2 


2.88 M.byte 


135 


ED 


3 1/ 



Floppy Disk Driver iijil u^ljlVl 43l,jJ BjLaJI j>1&» 
45I3-. <^u J-oj JJLsS SjUl ejj» J**j .a^l 3_>jJJl «_« Lx«ju> jl i-oL> UJlku ^^Lc 

,i-jivuiL>JI pUaJ 9 (j_)H cVjiJI 

t^ol liSl 9 il^jJL) (^IjS'il cjISI^-* 5jL»i) L«L>- 45LLj i5i)->>j l_ilj_»«IjjJI oJaj« 

o^l i>aJJl « '<L>^.l4 £>j£j BJA SjLjaII OjISHu £>l3 i4jjjL>JI i— i. w <lya«U 

CD-ROM ty^ai u^jSil 
ajjJlSb Ijlko dkw^Jl 6< iil^kjl ^ SjLc o^j * 1988 j»U ay> Jjl ^ail 
,jy^u> vj^! ^ 650 M bytes 1*-. culJ 4j5j*iJl S*ljiJI 4-u£uJ»& 5«-ljSJJ Bj^>« : 

^5L«jj t Compact Disk Laser _j Ij->- <lul-A jj-»j . 3jj>-» 45jJj74 vj 1 -^ *-« J 1 

. Ljjuuuu i_ia*«*9 ijSjujttj iP^JaJU 1 Jj>«*iJ,I 



Y1 



CjLo jJUaII Lula^ Aluilul 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



fi^Ti'll pile, ^i 4un\ Miti i_UuiljsJl 



B_*J '&J.\ (joljfl^l £• JjbuJI <>> J-o3l ibyLAll lvoIjJSII *_o JjLuJI jj. 



; i_jbu.it 

.^jLcl (Data Transfer Rate) ojLjLw JjLu Jjuw • 
. Jli Jayuall oijill Jl (Access Time) r/jJjJI (>j • 

jLsl^-oJ iiljifcj olc_j*J »jJj oL*jl J (J«jL-J CJ^Juxa (Jl 3 -" JjJ->Jl tW-i 



(KB/S) JjLuJI Jj*, 


(ms)^jJI Cytj 


55lj-JI 5#j-» 


150 


400 


IX 


300 


300 


2X 


450 


200 


3X 


600 


150 


4X 


1200 


100 


8X 


1500 


100 


10X 



(Digital Video Disk) DVD ^jJI lijjJyill ^jiJI 

,DVD AxoSjJl ij^JuiJl o=»lj3^l J>» "iia^i-all o°lj&U JjA>JI J*>JI 

l>^i_J jl3.|j <u>j j^ie jt 4.7 Gbyte Jl J-rf ^1 3 Ij-> ""LJWI **-k>>^l Up . « ^.. M 
4-uj^JI iLyLodl t>aljS^I >uij jL*. j-W olJ (single side, single density ) Sj-s-Ij 

. (0.6 mm) jj! i^L-. jj c&3 



YV 



■ -J , jL,ll Uijll iiuilui 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



jjjiajll alls. ,-S iu^aioill i_iluiI jaJI 



Supply Unit k&ft S^j n-Y-Y 



iijjll jbj Jjj^J ^ift L^JjJSj i- l ) — .tfloJb 4__ol_»Jl <L>jJuJI Cj|jL_>-q iJL.n," 

jSlSSII ju^kJI. ±12 V c ±5 V :LJbJI jj_<j>JI jm-Jj j tJ ,-i ....jLj-j Jl VJ liJdl 

a 

Ul i <u«5jJI culjlJ) jX-jjckJ ojjull Jl-jj> 4_3j£ t v ijL,.nj +5V II J f> 3-a UIjuVjL>jI 

xj4l>o ooljSSl olSI^ J^j-I (>o LJLc oj-^jj LfjUIJiio— <l lJLLjL>»23ci5j>-'^I oj <**«ll 

.Lfciyi 

Mother Board (^1 JUjM) V«^ W* V-Y-t 

_^>oljuJI (> jjSSJI p-aJ Sjjji^ 4_>-_jJ i_jj_uiL>JI <>o->i> Bjj-jj-^jII e-lj-Jj-^Jl iv-Al £>l 

'i>y cuUSTyiJl ooju L$j_Lc ^-lki jt (Mother board) Ji\ i^-jlll ( _ s *-<j 4j_Jjjj£t^l 

c.LtuJl JjAJ&I 4*)5Ul 'i^yS^I ^jIUI 4il£ i>.jlll oj* tSjpo <»Le JSL-Sjj c.UaUl 

.i_jj*jL>J| J[ ^Ljo! iij l J j , >; (J-^jJ a^ 5 j^Lm Jl SiU^'jIlj 

*H\ 4j>-jJJ| 1$-jS cJ^fu ^oll 'iftjjill i t n .ii|j>Jl pljjl jiuu J_>J £)1 (J-SlJI £>_« 

.^S^l cjISILj JjS *~ay3 3j~»L<S| SjJjjjSlJ^I ^oUjOIj cialifl 1>-U <>C SjLc 

:»Sll ia-jlll liilJ^SLo «Ai 
. ( ROM,EPROM,CASH ) lj\ii\ • 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



j£sj\\ jjls ^ ^^^5i1 c-i^l jaJl 



.General Bus (S »yvii\ J5UI • 

.I/O Channel ».j>JI 3 JioJl LuSl • 

.Expansion Slots *~*yl\ jiti, § 

.DMA Controller SjSlilJ y>Ull -jJ^Ji aJL fl SL>aJI »~i • 

.Interrupt Controller *<uktii| SJL. ,»5L>CiJ| (w.3 • 

I/O Address £>->Jl j J_»jJI ^L_jIjj 3ji>wu »< ^" 'I p „« • 

.Controller 

.Keyboard Controller ^ulill 0-3L a£L>aJl »~i • 

.Speaker Controller iiij-=J I icU-o «£>uJ I »*-5 • 

.Oscillator Controller icLJI oLajJ Jj*j ,»<u>oJI ^ • 



Memory SjilJlil A-t-Y 



DJl£ iwJi^uL»Jl ibAj jt wtt»*<L>JI j 4-sLgJI "O^Ln 2| lOuqSdU (j_« Oj-iliJI _yj_ 

.l$J.ljj ^SJI "UJpjil 1 ,/ mJ- i_«Jjio e[jji 

1 (Add In Memory Board ) jS'ljJll ojlaUau ^jj i^U- *j~iy i=jlSLk> Lf Ld j->-jj 

; flail BJjJ i_j^*iL>J| j "<U.1>GL*U Oj£l jJl «-»2j 



Y «\ (TiUjL^ll UbjSI aLXi 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



f<.-\'\\ fi\a gji Jura uAl i u,,ljajl 



.(Conventional Memory) IjjLjjLp'iII ajZ\ jJI • 

.(Upper Memory Area) UMA LUJI SjSlill 2316.0 • 

.(Extended Memory Specification) XMS BjjlJI SjSI jJl • 

.(Expanded Memory) EMS i*^! SjSIjJI • 

obLay^l JI i>.UJI ojJ ooLoeill OjSliJl (> 256 KByte <>* J-L. *ilL. ujj-JjsJI 

.jSljiil fljji 4j2j JLjuLj^ LjJlo Ju"}I ^jjJI iuoUJl 

Sj^ljJl SikLo jr^-ij 384 Kbyte L^<t>o- Bj^lj 'ishj-o > t i> >jIjjJI (Ja*« d-Lw 

Sj^ljJl ^ |ty> jju"-) L$j| jj* loLle^l Bj-^loJl SikLo Sj-^IjJI o1j> jjL>j j 'LJjJI 

^jiou 4jJl>J _p>%~ij SjS'lJJl 0* PftiJl li-ft (j' «- r H' - b " L i c 'T 1 ' l ^^l L$jA>uL~«j lJ jJI 4jJi3l 

.V^bJJ 4ali»|jJl *l>>Sll 

SJloif Sj^lJJI 
jtSjJuJ.1 Bj^lJJI »Ia»CL-I JI t-yfii\(.i->yMi>iS SjSIJJI <> >VjJ-l «Lo? SjuOII ^jlaJI 0-« 

^1 j 80286 jl>)l <> UJU* JLm ^1 iJKHi £. ^1 J^ *i ijS\Sl\ si» 



640 JI jjJl>. ^^w J-«j tfJJlj Bj5|jJJ Jj*il iJ^ijJI jjjj- jjL»JJ J-wu— <j 
Sj_5'IJJl 6J_» SjbJ rM>lJj-j j ' i»i— «.)il S^IJJI 3_3Ujj o-» Bj-S'IJJI oo_a ^jiLJt Kbyte 

.(Expanded Memory Manager) 



1jUjLu«11 Uijll iLAui 



y.i.i'. i.. '.r ' Adi.^.Li.iuai.^i.Li.'ii.ii .i .iiM.r 'i.'. in. i.th 



-iajll Jlo *i Aj*_&a_ill <— UuiljaJl 



:J l^euii^ IjsHJ" JJjJI Ij* 03^ '4231:<j£Jj <b Ijj* t_ju^3 Laic 
4x10 s +2xl0 2 +3x10' +1x10° 

Sjj^ij 10 Jl (ijfl o|3 ' y^c Ja«j-J.I alkSJI y» (Jj-uJI JjJI pUsu (jl jW-^W 

I&uL> £,1 jJuuj t JjJI »Uai j ^Lu/Sl jjA SjJuJI £jl JjJLJj ilfjJl ©jUi^l OjJ cli«_*o 
.«U>j j *yL»i j-i* <l^^iol <> £fb t-UAiO-u (JjJI JjJI pUai j 10 JJ u 1 "^! jbii-l 
J_>J| aUaS t2 <L-.L-I (5JJl S-xJl »LJa3 ^.Xjj i23_* J_*il (_>-' — —I O l CH=J-Ai 

N=11001 
;< _ s JLjJ1 ^>JJI J* t. jjj>}\ llfl ^alill cDechnal hyiu*i\ i*j2Jl kbS' liilSjb 03^ 

N = lx2 4 +lx2 3 +0x2 2 +0x2 1 +lx2° 
= 16 + 8 + + + 1 = 25(Decimal) 

Liu .1 j Oi>j y^-" 'lP 1 ^ 1 a-^ 1 f 1 - 1 ^ j <1*>J— Jll (iLijSlI ol -k-^ 

0,1,2,3,4,5,6,7,8,9 



yv * (JjL»j1b-a11 VjJa jll ALjiUh 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^•sM (Ju ^ tu^iiii i_uj j=ji 



JLy ^ Iodic c ftjuailll viiLJjjs il Li . L » i_ii3j Ai< r >— u - > y t p-„<-^" <L*Ljb ^SL £>£ 5jL*c 



.r^L.^1 Jl J-^-j S ^L/il j N : Jllo 



iyu*)l 


gjLJI 


,/UI 




N/r 


Nl 


AO 


Nl/r 


N2 


Al 


N2/r 


N3 


A2 


Nn-l/r 


Nn 


An-1 


Nn/r 





An 



.^CUI pUiill Jj c 27tS>lxJI j^JI Jj>*U iJlia 



^JLdjJI 


gSlill 


jw 


27/2 


13 


1 


13/2 


6 


1 


6/2 


3 





3/2 


1 


1 


1/2 





1 



27Dec "iSjte" = 11011 Bin "J,\£":\j\ 

Sj*UJll ijai^l OJJb j cyui ^UJI SjJI pUaiJ Loli* L-**' ^L 1 -* U? -^ '**-«3>JI 

Jj^»J t y>L, J^Ajj o&i ^>- < J*~. IumJI Ija £» J-Uollj Ss-ljSJla ."ov^l ^J-e 



VY 



CjUjLuU Ljajll 4luilu> 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^- t lti fi\c ^k J j, n4 i«ll '.■'Hjpti 



I '-Lo^Il Lip.^1 pj»a-j i f Vui\ |j_ft f L3jl JaJu»J (3_,j _,_£* 33— Jl -li*, 

tij^JI 1*11 j.U=u j IoJlsOuJI tSyuJl plS/jl Jl 4iUj c Jj^l 



J^SlA .fMJljLd 


tij&e 












1 


1 




9 


9 




A 


10 




B 


11 




C 


12 




D 


13 




E 


14 




F 


15 





,oj^fjd\ *ijJ=Jlj *>i* jj-uljuJl Jl 25 Decimal jjjJI Jj^jJ : iJLJLo 



2000/16 

125/16 

7/16 



S 31 



lill 



125 
7 




JMI 




13 Dec 

7 



OHex 
DHex 
7 Hex 



2000 Dec = 7D0 Hex 
.2000J -yiill ^LiSJl jj*)I <y> LfJ* Jj-=u>Jl oS^j cL^IJ i»u2JJI o! 



0111 


1101 


0000 


Bin 


7 


D 





Hex 






rr 



LjLujIaaU U^a jll Alullul 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



pSajll jjlc ^a AjbuasJill l_uul jaJl 



bjjjlxII o*J$l> ujLoJI 
4JI2JI ULiJl Ul .(.IfeiJL Jb^l pSjJIj jJjJI 0* ^1 t JjS) JiliJl J v rf. c^^l 

.lSj^jJI pLtxJJI J 



giWI 


UUI 





+ 


1 


0+1 


1 


1 + 


10 


1 + 1 


1 


0-1 





1-1 


101 


10+11 


10011 


101 + 1110 


10101 


1010 + 1011 


10 


1-11 


001 


11-100 



BC + 12 = CE 
BC + 15 = D1 

7 -4 = 3 
17-4 = 13 
2A -17=13 



■.j&e ^y-ili-JI pUa^l j illo\ 



rt 



■"^Vj-ij WrtW lu^a jM AluiiMi 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



ji^-i'lll illc ,j Jj. -~ .t<l i_jjuiljajl 



cioaSj i^LJli* 8 (»— =yj icjUjLuJJ ^...iujII bju_>^) Byte "vu-jUI" jj-jju 

^ ^Ij Bit "^1" Jl*5 UliJI t3i»i>J! jj .1 3 \ 4j_5U5 ioii 3_5L» J_£ ji-b 

c jj£l "LjSj-* Oiltalu Sjl»|j Jl <LoJaJ jI (>ol*j ^UL>o t ubA>-j <0L»-16 jl £)IjL>L Qt .nX> 

.illi.32 (> 4-J3SCII c Double word 5jj>.|j cyjL«icli 



._^l JJ (JjJI li* i*>.jjj ji£j»<jJI Sjl>-j jjjSjj .jjSI 

j (3j5La .ISji) Litis UjaJII ^l/il ,> SJ—Ji— < o_e SjU^ ^_» (U^l 3_*J ol 

o^i 4j.j*-3 tULw ~JljJl <>j .Iajajjj L f .o ^: ! 0' i>JWl Sj^J o-S*. ^jjJIj coj^IjJI 

:U > o>«u coLoUl »JJ>>.j3 p tdJJJj .IfSkjIj* gilij^JI ^bS i^W «*-*!" 6i -» 

MOV BL,CL 

C J^-ai 6-5^ <> (L)^l oyUl (Move) "dL^" <|? S«i- ^l—JI BjLJl ol 

.B 6* ^1 ^M 1 Jl (cj^W ji J*—) 
[_.(,_$'»< 4JU jj-bj t Assembly Language £h>^II ^-"^ ' LiiJI ftlj > u — " 

.(i^i. ^3^ J*!) t^J fcj >w '^k? '^ '^o-'j^ %*—* o^y 



— _ — ~ .'^- jL.H Ixijll 41uiLui 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



j>^->"ill jJVo ^i 4 j. rr^ i*ti i ijniljaJl 



^j t Compiler p^u. Jj ^Li>o Jj cl+^ij £,i ^£«j ^ l^jjiSi^ ojLJUJLI 6-£>j 

OjUjJlkj 4jLi£ij j ail . ni l «jHj i*ij.>. t 4j.r» infill L-.U..J I aJ>J I <t_Lujlv J—uiJ i <L*oli- m*K_j 
. IjiJuJl j»\ s-lkcl £*>• JaJjiJ 4i>JJ.I iftl ii) Jl oUjLuII 6JJb 

JjL&ji Jufti r-r-Y 

DOS JaisuJI f Uai 
iS'yS -JLaJ ^j^oi^JJI <_jj«>l>JI Jjfcij pUai jIj^Ij Microsoft 45j-i Oi_al5 
life jju^j 1981 i»Lp Personal Computer ^..^V,.*,!! i_j^,L>JJ L^>IjJ| jul-c IBM 
(jojHJl JjAJu »UaJ iil Microsoft Disk Operation System M.S.Dos. <>_-»L »UaUI 

(^o 'ic**>t» i3o^ (!>* <~>j-»L»JI *l3*l /^j*^ »5L><4-j ,$-$-9 ti_j_j— iL>JI ,J-c cul j U , « JI 

: (JLjUj plialll lift pL^-e (j fij . ^ Jj (jSLaj 

i_jLsJI <>>jSJI J pUaJJI 11^1 i_j_j«iL>Jl pl-i*j ti^P" vj-«Wl £^-*l * 

• D-r» O 9 -^ i> £^"-" D^riJ t^iASiU 

. L^jIaI->-8 jxp L^liJj cLfiwajj cojliiil Ojjiu • 

ooj*l SiUo'jIlj ciiiLiUj iu|j_L>vo &-» i_jj_uiL>J| cjUji^>t< u^j-ft • 

.(ij^l ptp-l M**3 lS' jf i*jU=Jl jl iiLiJ • 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



f$*jb\ jJlc (jj 4jh-i^mi\I i , Uuil jaJI 



Jlj'i M.S. Winodws J**Judl l&I jLJjJI a_, j^jJU M.S. Dos. J ; - *-'! f Lfcj j 
JS« ^SjVl viUUlj £»-»r»uJl oUL i,j3_£il pS^aJl g.1^ JUk, J L-j-Aj b*Ju 

.C J Pascal j Basic 

Windows j.g.&iti ^ 

c Windows jiljJJl *?*\ji jIj-«Ij Microsoft oi3j~»jj5LiL SSyS ojIju Ljj_c 

Windows jIjl^I ^j 1 1985 j»U Windows 1.0 JjSlI J^\ j3 ^s, iio 

. 1990 jbl 22 j _^Ji <jiJl Windows 3.0 jIj-^I &« ki* j^ J^ $*j% 
.Liw Windows _j DOS j^koIJjj Jj*£j ,^1* o^f*** Ijjl5 a^SI 3* c jiljill 

lilUULllj liaAS JjAJu 77-O I JJ C>C OjliP liuL£ jil^jJI jrU)l_jJ a' j* ^-J^ J S- V — "^ 

Jaixi aj (>j DOS pllsu J!)L> (> i_jj-jLsJI J-j.,».? o *)ljl V-^ t^^W 'Jsji-iS "I— »tJI 

.Windows r^ljjj 

j»Ji>0LaII OiV iJjLc iiis L$jj£jjuu *il «4AjLJ| Jiljill Hj|j|j_«ol OLjIi' dLIjJ 

j>]j\ Jaj (jLc J_oju ixoj— ij »U>u_^l 4_^J>-lj jj3jj-J j»3_2j Lfjl ■£»-;■ ■» {DOS j»Ualj 

<LxL*C Jj2ju_9 '<Lj)J*-o tiJu J^io L5-» ^IWpjj .DOS (j-J-^l ck*-^! »UaJ J[ oA ^ . I - m JI 



yy diUjlx^U \jijll 5iuin 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



fSajJl file ,J 4 j.oii .all CJlJjaJl 



Windows p>^ J-^j «^l J! *UJI *Ij>j-JI DOS i-Li <j_« ^-cVAll v_j.j_-.UJI 

.4J. f ..i)j 5j«jLm ijjj-ij <i-j->lj jjJjj aj jl 5"*ill ij-iIjj-u _UI-? Sjbj ^J_- IjjlS 

(iiJI jj^^I __o-»JI c Windows 95 JslyJI r-U,j ,> ^jJ-Sfl jb__o)il jy& _>-_? -UjJ 

_u«j J J^i .IBM i_J-_>lj->> u "UiljlLI 5j.nV.fill h_u_lj>JI ^-oJl V jLjj £>o jjl "yII OjtuLJl 
. 4.0 15.1 1 jJjm J—u (JjvA.1 aUaJ f-J~«l Ui 1} ' (J-"*-*"* *^H J J-f 1 * 

3pI__i_Vj ■Gyu-.ft cijfai (JjJIj <■ Windows 95 »U=u aai). .<Vu s-ii--» &I JJ_» 

* * * 

(j^SLJ j»au> j^i tU£)l ^i<« J--> Luoj-a>- llu-i j.^uj <Lil »_i>ljJl £>» _)__" .Chicago 

c_j|jIj__.)I| (> fj-I j+9 dlljj t32 Bits olj Sl^i Windows 95 olfcu <>-iub 

dLuAl '<LjJij I jjff H CtJJ CluLuel ^jJI LuljJI -ZtLj.J.'iHj 3-J-a.Uj .jiljUl 4jl-uJ 4JuL_J| 

3ju-LUI voULlillj oijI^JI <j***^ pU«JI 6» pLfeJJl _>-£o3 <yiJlj 'Plug & Play jJLij 

■' !'<».: cjLuj^I 4jj!)Ij oIaU/jj cdUjajLj ^Uoj-u^JI »Jt>0Uull i$-»-lj ^jjaJ US' 

iL*j> Uiyj jy Jti\$ t __u_CU -Ja-J »WI j-flall ouLaJ- J^Li- (>-o L-jJIjJl jjj-Jj 

^jliJI (JUJI « ilLojj tjiJI t^j-fCI^I j-^jJJ gol^j j»U--JI <>-=a, iUoS .'i-lj->j 
45j^i «__• Jj—ojjJI '<U-f--~l «_« cjij— ijj5^U 4£___i «_o '4— ->L>oj c-JjL-j-ao i=u-jjil 



\"^ CjUj1»~U UijW iUu 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



-<~*.B jJUl (J ^U^ai/iSl i.mJjaJl 



J jtt ^j>J 4^J>3< **J ^ <■ 6x>XjJLit 4j_>-tul BJLjjJ ixiljJI oLAill iim_J.j 

.|jfj»j go to, print Ji» tol^>i j^ij 
J^j£ 4jkJ :d»liuu-JI oj3s j cjjLuj ^_^k j^l 4j3L^' °^' j*-^ 1 tH'J 
j^-il Li tojlj^ll LiiU-ukiJJ J^jJij cixsLJI ollJaudJ ulyjjSj '^jk^l ^&i-A£l} 

Baisic <Z}j&)\ 4*) 
1963 (.Lc j iiw-^3 aJj Beginner 's All purpose Code SjLjJ ljL-alJ>-l 

.(I^ojjJI J Lift Ijjj v^ Visual BASIC iJL>JI 4*y-jll 

Pascal JliwLJI fcj 

tyus *jLJI Oj*" J o*l* cS^ 11 Jl^-W j** 1 * 11 ur^W p-" 1 i/* CLj tH u " -"J 
aj^-SoJ A-ijj 4*1 Jjl (y>j .Ijwj^-o l u l 'l l Jl^*« J ol 'iu- .i l l j-Mjl J cb-A j J-3j 
cjIju>.j Jl £«U>jJI ftu^n ,jLwj .Structured Programming aK^JI v^^ ^j* 1 ' 
.b« i^jIjj-JI sjj> Jsujj .J-^l r^^j^' pi^j iSjjjko '1U4* Sjl>j JiJ modules <L»jUj 



y n iTiUjluU La jll VuAu, 
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f S-.11l jjlc yi Aj^aAjSll i lj.nl jail 



L^jJ ,_yJ-AJ f J J, o -> "JI liiLilj (Jj ^ Jll 4jJUJ| iiiLAlJI (jij ity_~>j 4 j e.l C 4_xJ 

ojj. oLc dul5"j toliuuuJll Jilji j jLioJ^b "<jjjII" i>-jjJl ^Lil ob_j 

t^jil j '"Lujui cl>U«J jjuu-wtf LflL Ijljj c^LSlo^II jjj I^jjJl ojUU kj, ,iu cyLUJl 

unUJ jjj«jJ tpj>vyo JiLij ^j^t j5 oul^ j£\ Basic,Pascal,C... Jia I»wijJI oL*J 
. Visual Basic, Delphi, Visual C... Jls .OOP <L»j-tJI Iaia 

jtia* Jjaj il cilal* ^Hj^l cnUill (Jj^ko ^Lu jj-e J_>tiJl JjJj oljI£ JlaJ 
.oliLukdl 'ijyJij *j^<JI jj^JfxiJl 3j«J iujll iAill juu • 

ojaLaII '■" lii.Mij lfr*t£U c4jJlJaI1| <L>w>jjJI cuUJ cdLmJJI oj_A pju>JL-u * 

.Windows »U»J cu>j '<u>j>_>jJI 

.ejliUaJI j*lj3 jj^kiJ 
<> (jSliuj B^aLjJI (Components) ^-oLJjJI 3jj2j o»LiUl bja »jj*x-o • 

>( J jS-^l oUJJI oouu j*oLlC (jj 0jlijuj"5ll 



lllLajluU Lja^l T imlin 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



-<~*Al pil&j-a JLiuaiJllI ■_■;■■' j- W 



\j*i\ js tnijn iujj^i a-asAi ^ 



^■P 



CliljljJl ,j-o JJunJ 4JL-i^L> (»j_>JIj J_>jJI CLiLjI^j 4Jjl_Cj SjL_5 .JLc OjjLs Ja_jj 

IBM <-i>-Ull <> c^Ujiul! jaa ^LjL ^ -r 

l±jlj>o 8088 ~Jl*il j Sjyw^l dlb ,> Bj^k. IBM ^j-,l>JJ JiuJl i^kSw ol 
cviiULUllj (DMA) S/IJJJ _ysljll ^JjJI f j>o ^1 IjiLi^l oljL&^l ^A*^ oucj 

CjIjUVzI «J4> Oj^J tTTL xj JJIjjU ^a l a . i .8 (JjjL-iaj cnljL.i'^l sj_ft aj-&>- Oj-^J 

.<_ill»« J^ij L^ic jjl^JI Ij*U JU jLj.0 tulj 



£ \ iiUyk*lS Ui_>ll yjui 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



pSojll jjlc ,j ^jjua^ull <— Uuljail 



kLSJl ^ AO viJLi* ijyJl ij^kb- <>* 5jU_c : AO A19 • 

oJl» jUjj tj^JLcSlI ojJl olj SJliJl A19 j ^-Jj^I ojj-ll ^IJ 
.DMA Jl ^>3u, jj pJUJ.) ikJjj JsjkiJl 

culi 4_5L>J| ^ DO U-3-&9 oLjJwll L^-ki. : DO D7 • 

.^^l «jjJI olj bl&JI D7j t^jSfl 0J3JI 

i>j_k>Jl 0JlJ» rJL*ll Jjj_i C7JU4LI 4jIj_S3| BjjJ J-*.} 3 *"° - '*' C 

ji t (Iow) ^pJJ LbSJI SjLi'i SjfiLJI *<oL>Jl Jju5 uuLjJmJLIj 
c ioUl 3-SuS ^Uu* ojSl- ^Ij (MEMW) S_^IJJb 4jIjl<3I 

oJA SjS'IjJI jl Ji>-jJI cubljj jjji-i cjrJUuJJ 05-ljJLll Sj^j Jj-*Ij 
J3-JI {> Bs-ljill SjLi^ SjjsLoJI SibJl Jj5 cjU**1L> Ljk>Jl 
.^JUJJ cjU-jMI ,'1.,.»1m. ^1 MEMR S/liJl ji IoR 
pSpJJj o^iiKi., ^Lo.. di : MEMR, MEMW, IoR, IoW • 

.UjLv IjjSj L£ 5jIj£1Ij Ss-IjHJI cdUjaj 
cojjjl> Sjjj LIjj J| JA.&.I : ALE(Address Latcb Enable) • 
tijLpiLt, tfa^o "il liiLiwil j_*» 5L9 Bjl_*i'j| oJub iSj- 1 LoAa-cj 
— Jlxil j Sjyvjll <iliiJ <uLiL» j^_c LfLiC op ^jJ toljJLjJI 

. SjjujjJI ^j^oj jt>l3 ijSJIj 8085 
U^JJ DMA J I *&>&, o-» ^-»3 : AEN (Address Enable) • 

-l^p.j/JLVj'jII ibljj jxtji t-JL>>J aOiJuaJj DMA Jl ajlj ,_ylp 

.DMA J I J*c Bjjj *UJI 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



a£aJiI >ilcr j-3 ^ «■ -*^- ■*■" L-liuil «ajl 



• 



(14.31818MHz) 70n,s jjj-j 3*1— oLiui jji_* :OSC 

.50% Sjjjj 
ojjj (J\ (4.77MHz) 3 JLp ***** JjUI jj_jjJI J**o : Clock 

.33% Sjjjjj 210n.s 
ci*LUII ^Lik-b^-Li- :IRQ2....IRQ7 (Interrupt Reques) 

^J^Jl tSjJUll LS S* |j£*j J*^! iatlill (Jja-o, IRQ2 Jii-Ly 

.IRQ7 jJ* 

■Ulc JiLiaJlj t Skill -k»JI lSj" •■■o aJj-J 4_*J»UUI l-ju1L> £>-5l«j 
iojL> ^oLjjJJ LfrJuiw £>Sjy ^1 4*tlill <Ub- &e f^-*)" ^jj^*- 

.U>l«11 
(.jLiJL-u Jjo SjLiS : I/O CH RDY(I/0 Channel ready) • 

.4jUki Oj^jj-I £>o Ijjj tJIxII £>! UlL J3*3 jllauul 4JL9- JjJ^iJ 

o^iiOL* jhi ... 5jLS| : I/O CH CK (I/O Channel Ckock) • 

• jy*/J*jJl »jW jl SjS'liJl J ^U^L -JUdl j^Ld pj^JL-u 
Sj^Su oiHu SjU| ^.jJk, : RESET DRV (Reset Drive) • 
jl$j> y^liiol oi£ jl pM5^)l Jic dljjj c^JUklL 4J^s^ll lukUl 
*-o il»lji» SjLi*ill oJ_» (Ij^-SlJj tijjjljjl jlju bj_>. ^j_c J-kJI 

.OSCJ ItuL^II SJbJI 
^yujj LjJJuJl s-jj 3J*c J^Li- "1" jkUl ^lc SjLi^l oJj» 0^3 • 
"0" Jl Jlyu Ujjuj 4jAkSJ| Jj^f- jljJjuud <»JlC Sjj£ (J}L> 3Jl*i 

JUrf 6* kj*»JI j^>- -^ 7T3J-*" J>* " 1 " Jl *¥*-"> <iJ-l3S 

.JjaJoJI 



i V cjL.jL«S1 Li Jl iiLX, 
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■ , <->"ti JU> ^j ^j*-aij53l t—y^'j 3 ^' 



LugjJj.^Jh : DRQ1....DRQ3 (DMA Requests) • 

.j^u-3 .iLp-BUS -J I JU ojijj-o v-^uul DRQO $ JSl^O^j 

:DACK0....DACK3(DMA Acknowledge Signals) • 
IjSLwLIjJI jS'ljJJl oSUiJj iDMA oLJJa <>c j,^L*^J <>.x>J_~J 
„L^x_3l 6_c »5L_el 'L,\n T/C(Terminal Count) (DACKO) 

.ijS\Jii j^LJl ^JjJI 4*Lc 

: V> .L>JI BUS j oJyl\ ojbiiaJl • 

5vdc+ 0.25v • 
12.0vdc+0.6v« 

-5v + 0. 5v • 
-12v + 1.2v« 

£»>¥lj J^V 1 ^jUfy V-0» ^Uakl^l Y-^-r 

• yL ^Ij I/O ohUjjJ i-aliJI Lljlllj B*Ij£I| ^IjjJ J-ak J^-iJ t 4i3j_ll Jjlj-^JIj 



£ £ CjUijW«\l Lja jll 41jiLji 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



-N-*-*il l ajL& J Ajj-a^JJlll ' * 1 ■ " I uJi 



(IOCH 4j)aL>J| '"Lojjj a<H>uJI Jjjt £>P CjIjjJI OJA <>j 5JILJ oj_» o' 6-£«<j J-3^1 

.RDY) Ready 
:5ftljiJI Bjjj 



Clock 



ALE 



AO -A15 



I OR 



DO -D7 



iTl 
I*— 



iT2 

-*t* — 



IT3 
■*l* — 



iTw 

-*t* 



iT4 
-*t* — 



>^ 



Valid Port Address 



X 



Data 
Vali 



* 



X 



must be 
d here 



wrJiaJi 



SjLaJ J-jAb j^u Tl j^Jl J^j (IN kaLrf v_Jt jJ LK jjuj SdjjUl 5jjJ ul 

J^»o A15 J| AO 6* fcji*JI -^li* Dl UJ ituU>JI i^*JI jJ^ UJj3 (jlJlj ALE-JI 

J*jj Jajj IOR pS^ortl SjLiJ T2 S j3 jJI J!>L^ c^pJl jl <>JI ckU^ ju>1 o^ 

oi» J Jjj»o ^Jlj D0-D7 ojLImII >>0->"-; vj - > J U'» iJjJjJl J-i-jJI 4jIjj J-*^ t/- 

.4JL0 jji IOR SjLi^fl px-ou Ujju Ji»oJl cy> ^LJ 9 *!' BjSill 



ie 



CjL»jl»-oll Ui» jil aIuAmi 
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a£su11 ailc jJJ 3 j ■ ^ . «\1 U.Uuilj^ll 



: ^lilLS" pa 5jl2iJI SjjJ U 



iTl 



Clock 



lT2 

-h* — 



IT3 
-M — 



iTw 
-»l« 



IT4 
-*l* 









1 
1 
1 


l 


ALE 




I 
I 








1 

1 
1 
1 


i 
I 


AO -A15 


X 




Valid Port Address 


X 


IOW 






i 
1 
I 
I 

1 


- — r 

i 
i 
i 








i 
i 






i 
1 


H i 
i 


D0-D7 




X 


Vqlid data 


X 








■ 
1 


-" 1 - ■■ -■ 
1 



Y-r jsaii 

OjLij JjaLj j»jl» cOllt "LtAiu juixi Jju tOllt 5jJj»j jjjjli 4jLt£ll 4jJl«P ojLj 

LuLtO 'lil_jie J**j A15 <- AO iS^UI i^ka- of iJ«WJ| 3<j -?JL, Jaj ^Ij ALE 

4jIjj 4juu ^jjllj T2 jjjJl JM_* IOW BjLa^l Jj_ftb |Oj siLlj Aju ioL|$jJ| J^ 

.Li* 6* oLjWl Jlj3j ilLo _,,}* IOW BjLi'JII rj-aj T4 _ll JjIjj Jj t Tw,T3 jjj 

.jail 1 



in 



Q\-»jU ii\ Luajll WjluLji 
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»fxaa]| Jlc ,J ^urnjiXl i.ijmtjaJI 



tv_.3-.L3JL 5j5^I _lslLuJlj —IjIjJLj ,>*_- 5_*,LVJI BUS-JII»3-_v cj[ 

(> Jj"5l dlljjj .ll»— » ll*J JL*-lJl t>< -ijj-il V^H— 'I 15—* L-^Jj^ t>a_i_w ^bJLj 

i_i— »_jjj tjUillj J-f>Jl '<Lk*i|^j J*«jj jfjj>JI 6' **»y ojIjIjJI j «_9jl>*-II l>* 
Ujle <u!>IjjI '■Luklll SjIjJI «.jki " (jUI ^^-oJac^l jLj_jJ| ^_*j :IoL • 

.Vo =VoL LoiiJto pj*JI jkl* £>jSli 

.Vo =VoH UU 



_ IoL 



IoH 



H> 



Ja^—i. i_ih>v. _Lu_jJ tSji-. t_l3lkJI i_ill>J 3j3*3J| dJ^L^3—.( Jj)a>- <>-« 

,> <-hxi ji "UJ^ D( £5— ~» 3 ^ ^^ <> "^ ' ^l) 1 -— ' "^ LS— 1 BUS — " JTJ"^ 
^Lilbj ipUaJJI oik. Jj3 cH JsjkiJI oJJb J^_*»o jU—c'ill {>uu jui-^L, dLJjj tjU_3 
p_uLl! oifc <^u SjjUUI lJj^i &■ <J3l-ol — ISlki SjUS ^yl* Ja^kiJl OJJb Sjj5 4ij_« 6-^«J 
vu-lit v^ jtt, 0^ ^lj cp_5ll 43ltu ^ *jl_j11I -ISUwJI L»l=*b JU\ f^j-aJlj 

: 5Jlall m2JI jjl^i. J^.^.11 cjIjLoU J_* J£ <> 45LL, ^1 dhL*_-l jLu*l 
IoH=0.05mA 



> ,. tliV_jijt*_ U— ijpl *— juAjji 
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j»S->"1l jJlo ,j ■*;■ -- -"W i_iLuil jaJl 



IoL=lmA 



"iILa-1 x>jj--i ojlalkJl jjjs j SjLj J51S ij^jilJl JL>>-^I Jl oLuiS'ill y-^jj 
i>jj J| pUsuJl J-=u-.j cculjLi^l ^ Ljl,j l^b ^bJL, 20PF JJ 10PF <> o^*-, 

.200PF (>c jjjj JL».| jj^j ^ic ^jjyi (> 'iij*-^ 
BUS Jl Jp^ki- Jj^y & jUj^I vu>o JU>Sl J5U. i> jjS-S3I V-^J 

. J-»>JJ <U*JI Bjbj (> Jl>JJ 



^>2uu i-lO jju tumj BUS — I amuajJI JJJulo £>— JJ— £ aLbulJ! 4-3 LLu (J— ^ j3ajL_J 

JJ '.LaLiJl 433Uaj J^oJ J.H.1X....0.I.I liii« ,>jj dUJS" taUiuJI iSLLu J»jJ lUSUl isjISlkJI 

.SSUsJl 0I4J '-U-UJI jUj^I J^JI dfcUJJ C.UajJI 



(31 1MB MM SIDE) 



■nu 



iir 



42 

INCHES 



0.1 
INCH 



U 



0.3 INCH— 



V 3? 

Y 3S 



INCHES- 

INCHES- 
4.2 IHCHES- 



0.7 



I INCH 



-13.2 INCHES- 



IT 

INCH 



r-r Js^Ji 



,ii\J>] ^\j\Sj Uuyd £. jiill liijjic (£-r)J£iJl ui 



£A 



CiLnjljuH V*Ja jll ^itJLul 
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-'C.-.ll J|lc ,_j 3ji nA iMI ULUal jaJI 



(EAR PANEL 



GND - 
+ RESEI DRV - 
+SV - 
+IRQ2 - 
-SVOC - 
+DRQ2 - 
-12Y - 
RESERVED - 
+I2V ' 
GND ■ 
-MEMW ' 
-MEMR • 
-I0W • 
-I0R • 
-0ACK3 ■ 
+DRQ3 ' 
-DACKI ■ 
+DRQI 
-OACK0 
CLOCK ' 
+IRQ7 
+IRQ4 
+IRQ5 
+IR«4 
+IRQ3 
-DACK2 
+T/C 
+AIE 
+5V 
+OSC 
+GND 



■ - 01 Al- 



— B20 AM- 



910 AIO 



■Ml All 



-I/O CH CK 

+07 

+M 

+05 

+04 

+03 

+02 

+01 

+00 

+1/0 CH RDr 

+AEN 

+AI9 

+AII 

+AI7 

+AIS 

+AI5 

+AH 

+AI3 

+AI2 

+A1I 

+A10 

+A9 

+AI 

+A7 

+AS 

+A5 

+A4 

+A3 

+A2 

+A1 

+A0 



j*AM4+j 



i-r js^i 



i<\ 



CjUjI- -» LO. jit UjLui 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



-<->l\ l alt& ^j AJuUMuiU L-Uwil JsJl 



I/O oLIjj jj* 2utu>J| o^^f-^l J^ 5j*.LjV| $Jsi\ 

.(cuL,Lu>Jl ., »,xia^j U Ijjli) (DMA) ajaS^oJI o>IjIjJI • 
LfilSj l^ju^lc ILuJ^j rjj^lj J3-jJI 0U3J £• JjLoJI o-£«j (.Lc J£-£jj 

JjLujJI (O) rj>Jlj J>jJI <^W^jJ i->L>Jf lhjIj*JIj £0^1 I" *i)-« ^-VJ cS^liJI 

.Out,IN Jl» i-ali* cjUJjo iL-if^J 
v^Ll^ jw ,>UlJJ lu— L.^11 4xJuJJ ^jAL-aJI JaJsiJI (o-V) J£-Sll 0H-i5 

jUOi-l a Lr;.' JJ3J Decod logic jJ-ojjJl dLt-iiJ »JbJ>j JaJaiJI |j_» j 

^ jUutf ly (address Bus) 0-0 aljUl J-* oUijtf L (Chip Select) ob_^jJI 
iA-l* p£i J* J I J-*! c>-» jLh^^I SjLil 6! cl— 84.! IOR.IOW L-^sJI ^IjLi^l 
J^-l ,> |^>JJI SjLii c^j-jl^JI J3.JI Sj_^-i c-t *jli#JI ^ W*-»JU ^UwJl 

j^jSJI >lj<ii 0Jl»j Jak>Jl lift j .gJWl i> S^J^JLI cnUaxll -k«*J pfc £>JI CjLjI^j 

<> cijSJi ^Ic jU^L (Chip Select) cuh»-jll jLj^I ^U«j jJy Decod logic 
jLui^l BjLaj o! < W IOR,IOW •<u»5^DI .^Ijlrfl J* jLi_c*% (address Bus) 



iiU_>Lc-li LijH aIjuiU 
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ji^-h"lti Jlc. ,-fl A. \\ n-% i*\ l i ^jm ljajl 






DIP 



+5V 



I" I 






L~>UUil 4^1W 



LjLWlijWl 



"^ 



IBM PC 



tor. 



J*V 



iL&B 



Output * 5V 

LED 



z-^-y- 



IOW 



t_>lAii1 iL^zJ 



^>JI ^Ll^ J* oj^I 'i*5>iJI ^LpliiJl J* y5>i J^ij L^Jl* jiffy ' J-^ J| 

Program-controlled I/O 
:^Uy L^Jt'i>wojjJI JjjIo 6c J^-Jlj ^>JI cdLI^x. j»£>oJI 

OjJj |Jj (v^Lkudl JJiJJ g^lj Ji-^l cul^ |£>Jll) ^^Ul _>** J*«JI Ol 
Jl^l oi*. Ji» jj tejLtuJl Jl£U jl JLy^ J»jk£Jlj 0LI3JI *j>U 6-» jStUI 
4JL>JI ojj) j £5^ ^LtuJl tit, Jill %k»Jlj 0U3JI 4jjaL>. o^jP-h glUll Op 



<^ 



i**i\ a oIjmU \iia Jul Aluiiwi 
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p&i'A f&a (j 4 u <r^ AW i.lunljajl 



.~JLJ1 cy> P>~»l J^-j J-** 3 ^IjIjjJI 63^ JL>- J Ji-^l cjLtud jlj£ <i>.i»o 
'j _.„<•».- cu|jLi| ( Jlc 5jjjjj£J^I EjhJl iSjjL>o (jl v 1 ^ US' i*JL>JI oljLiJj ol^-ijJU 

clkcjlj tgJUil Jj LUL^ 1 4jI_jJI ^ diLJajJI ^Sy J_i-jJl pUSJ *>H-. c^Lj-i 
PjSjJ tO 4jI^JI ,-iff <Ulj SjLSJ Jjj Ji>-jJI aUsu d»li d;Ljtudl oift Oj_»L> jjLpj-Jij* 

"6jaL>- ojLJsoJI £i^5u uAtiio 1 IftJ^o Uajft aSjj-i J-Suij SjLS'jII oAjb (_ya_»Jb 7JI — nJLf 

.1 ijl^jJI (> Lp*l_yL »3«jj 



^jj £i«li J! 



oLla** 




i-r JiaJi 



oY 



CjLttjl'^all Vilajpl "Uxdlui 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



sSajll jjlo ^jj 4ji n-^p^ill I JJi ill jaJl 



Ijj^i OJLxJ oUlj'il k-^L>o Jajjil jjIqlC |»Loj"jI 
.L4JL0 J-oLxiJl »yuj,l Bj^lill ite£ • 

<Lj_a5J| liilL^oljil i_jbL£ 0*— o Li - '**'* '""*** f_2*— *ll Sj_£lAII 4.Ijl-ST Jl_;Jl>o 0! 

J! AO iUsJi 0* ^bljJl 3J>uJ cubLi. 10 _; Lijjjj PC Ji k_u-l^> oi .vy—IW 
i^jicjA^j Jj icjy. LI3J 1024 J iVjUl lulSjj oli ^^Ly 'A9 i;L>Jl 
i^xi*, 01FFH J 0000H o» lJ*J IjIjjl* 512 : JjSl i-e^uyjl • 

03FFH J| 0200H IajuJ lil^L-e 512 L-iyi : '<L_Jli!l L_£j*>JI • 
iSLLuJI ^yic Sjj^ll A>.lil (jb 4j5^1I LiLi.'ill oL5tkJJ Leuo>< 

IjJjj c 4-uLjJ| <l£jdL>iJf (j*wO JUL) <Uol>JI <U»5u»<jJI L^jlSUajJJ u*ouA>iil ej_»Jlj 

aSLLuJl p,io,.n"l ooU-Jl bAj> j»U»a~,l (^3^, dLljJ c031FH Jj 0300H oljijJI 0-» 

.Lb I^liJI <jo^ ->."!! 

Jajjii ^iSUaj fc^j SjSIj^i ^ujs Y-r-r 

(jill oljUl JjJ->o v 1 ^ U** J-obC^I SjIjJI jl <L»IjjJI »_jL>JJ) SjLij jjJyJ 
t_j*jlill ja>Jl J cjLIjJI &\ysi i)£L> &&*y b-ijl oljb p^aj ^jJLxJLj c 4_«j J<L«j-j 
JL,j| iUi t y u < 5 !—' OUT ji IN *<Uj-1*jJI jJL_xJLI i*U Lii-ni cS^SljJl ^jLLc <>^ 
.iooUilU ,3>JUI (jlji*JI Jjt>J ^1 SjI^jJI ik-djj LflLHi^l ji oLk*il 



o y djL.jl..«l1 Ui Jl U^X. 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



a^-»*i1| aIIc- jJ 4 li nA.niti L-lujal^aJl 



£ 5 

(j£]j l a JjJ Ka Ijij-o 65536 <Ljti_c 6-«p <jl rJbuJLJ <L_wjJJl^JI 4u,*i.jJ| aj 



J=o_^; 



I em 



4 o g I ) ejj» ,J "taliio-jl >_i. - i,..jj iiio 1024 £jj j^l 4j»i*j 9*4->"l> J PC <_jo*jL>Ji ou 

,Jai9 ij lie Ja J a A - 5_^i*J 

1024 ,> <Jj^lj ^ JLi-j^U l+.biJ— ,1 ^uc JaUdl £l JJ 5jL-3^ll jJ-*-^ 

.A9 = "0" LjJ* dUjj jillaJJl 45lkJ( osuio Jliol |^ 512 : Jl !*-£. liljic 
.A9 = "1" UjiP dJUjj Iw^sll JiLUlJ jSU Jl3oJ ^lyfi 512 



0000H 
01FFH 




0200H 
03FFH 









512 byte 



512 byte 



v-r J-CiJl 



■KJ* J^-^l ^W.W OdjLl* aJbl LijjJ (jJllJl JjJL^fJl (jj 



o£ 



LjLajW^ol] Lua^)Jl «UjuiLji 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



aS^JJI ajLC' , -3 ** >. ■>»■*. ..ill l M . ,i l yfr'| 



Hex 

Address 
Range 


Usage 




00-OF 


DMA Controller 8237 #1 


20-21 


Programmable Interrupt Controller 
8259A#1 


40-43 


Timer 8253 


60-63 


8255 Peripheral Controller 


60-64 


Keyborard Controller (AT only) 8742 


70-71 


Setup RAM Access address (AT only) 


80-8F 


DMA Page register 


A0-A1 


Programmable interrupt controller #2 
(8259 only AT) 


AO-AF 


NMI Mask register 


CO-DF 


8237 DMA Controller #2 (AT only) 


FO-FF 


Math Coprocessor (AT only) 


1F0-1F8 


Hard Disk Controller (HDC) 


200-20F 


Joystick Controller 


210-217 


Expansion Chassis 


220-22F 


FM Synthesis Interface (WAV Device), 
Sound Blaster Default 


238-23B 


Bus Mouse 


23C-23F 


Alt. Bus mouse 


278-27F 


LPT2 


2B0-2DF 


EGA 


2E0-2E7 


Gpls (AT only) 


2E8-2EF 


COM4 Serial Port 


2F8-2FF 


COM2 Serial Port 


300-30F 


Ethernet Card 


300-3 IF 


Protype Card 


320-32F 


Hard Disk Controller (XT only) 


330-33F 


MIDI Port (common location) 


378-37F 


LPT1 Printer Port 


380-38F 


SDLC Card 


3A0-3AF 


BSC Card 


3B0-3BF 


Monochrome Adapter 


3BC-3BF 


LPT3 


3D0-3DF 


Color Graphic Adapter 


3E8-3EF 


COM3 Serial Port 


3F0-3F7 


Floppy Disk Controller (FDC) 


3F8-3FF 


COM1 Serial Port 



DO 



HJLH jLulj VjJa^jl 4.U.HI Ul 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



-<^"U Jlc ^ J): fTTi .«ll t-UulljaJl 



IBM <4jO*& <> 4xLtL*I! i-r 

Liliil vlL, J=l>. ^ i^till i«jj- v^j '8°88 ^Jbai L*LliI ojIjIjJIj Sj-^SlI 

j^llj tBIOS -Jl ^Ij-j j uJjb-« «-i>« oUJalill Jjjlj*. ol .INTR 4_>y>oKJI 

.BIOS Jj Jji-jll softwar interrupts <j^>jJI ckLh!?Ia1I »Ijl>CwI jykx^i 

cljUl ^Lku.!jj Z*H1a1\ \-t-r 

cnULlill ioo^u »S^aJJ 8259A i>w)jil i>o>-iJI IBM i-jj— ^ p-J^—d 

. .IU jJ«jo c. ijjVjLa- Sj^Jj-l (^0 '"1)113110 OjUJJo [jJl-w <L>Jj— 3JI &,!-» JjuLf ,4j_>jI£JI 

.INTR U=lHJ.I 
IRQ2..IRQ7 ^Utliilj IRQ0..IRQ7 o^l 0UU2II (A-r)Ji-Ul ll^ 

4J.3UI J* 8253 oajll 'k^jjA 6-» Sjl_>-Ij Slii 'iL-J^j jJ^J cjUJoIaoj ojljjjj; j»j_j 
iuJoj iIRQO j/i\ lAJ>aH\ o^II i*Lli. ^0 0J3JI S5j ^JilAaJJj cL- ySJI 
^Ij puliil U-^J i*LUU lulSJI ILLi^l ^Jwj c I8.2Hz jjjjJI jJLc olJjJI S-jJrUU 

gj.1 ...LmII ogijjL-Jl fJu_>o IRQ3..IRQ7 ^L_*kl5ll v— "> J=>—^ 

IRQ7 dfi IAJ*\ il)U3 ^JJI IRQ6.LPT1 t^iill 4_~U=JI oLl w COM1,COM2 



Q H (JjVa jj*-dl Ljajlt AAmiLui 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



~N-v*ii l -\\ f- 5 a i. ^4. ...\1 i 1 1 . ,| | «aj| 



NMI 

Intel SU88 
microprocessor 

INTR 
INTA 



Timer of day 



Keyboard 



IRQ!) 



Unused 

COM2 

COM1 

Hard disk 

Floppy disk 

LI'Tl 



IRQ1 




D Intel 8259A 
interrupt 
controller 

'23 45 6 7 



IK.Q2 



M 



IRQ3 



IRQ4 



IRQ5 



IRQ6 



IRQ7 



lAl 



134 



B25 



B24 



D23 



B22 



B21 



To system 
control 



<^ 



8087 error 
RAM panty check 
IO CH CK 



A-r JiaJi 

JIojOU 'ixJolill oi-ft »,vV ■n.'i'j Ua1_C c4_oJ_»a_uM jJ_C 4_xl>Ulo Ja_V (j-fi SjLj: IRQ2 
(jjju ii-^l LjIj tjjjj-all ^^JuB i_i— -v jj tjjj-i.l t >o|j_fi"5l LjjIjiicLjl t>-Sl»j 4jjLjifi^l| 
.IRQ2 « J^Ulll JaAS u_t>u JjjJL i$i\y j^Jj; J^eoJJ 4jj jljic^l 
j **J>y3 <.^Juyu OJj£jj dll*J CjUtUil oift (jl_9 Jji>Jl_j (jJJ-o «-» LaSj 

j is-fj^U ilL> 16 j iculiL 4 (> Utihj '-ULU* £[*£ J£ .Bj^IjJI J ouL 1024 ^ji 

Ja*j 256 <Uk!Lu J^J-I <>-o CuLjjLm fl e mai l JjJ_>JI |j_» .^JlcUUI £)Uj_jiil 4_j|_>. 16 



ov 



dlLft oLlaU Ula Jl aLjiLu, 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



j»^a"vll pile fji Sji rt> i nil i.nmtjail 



Utiaiiui [Hex] aj.iHlii«j t"" 



.VI 





1 

2 
3 
4 
5 
6 
7 



Devide by 
Single step 
NMI 

Break point 
Overflow 
Print screen 

a^A InUl _JJ& 



OO00OH oijui 



8 IRQO 

9 IRQ1 
10IRQ2 
1 1 IRQ3 

12 IRQ4 

13 IRQ5 

14 IRQ6 

15 IRQ7 



8 
9 
A 
B 
C 
D 
E 
F 



Time of day 
Keyboard 

COM1 
COM2 



Diskette 
LPT1 



8259Au>^.j. > u& 



16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
1A 



Vedio I/O 
Equipment 
Memory 
Disk I/O 
Serial I/O 
Cassette 
Keyboard I/O 
Printer 

Resident BASIC 
Bootstrap 
Time of day 



BIOS 



27 
28 
29 
30 
31 



IB 
1C 
ID 
IE 
IF 



Keyboard break 
Time tick 
Vedio install 
Disk install 
Vedio graphics 



j«.q.ii,ll £ja '-Hj* ^^j*?"' 



32 20 DOS program terminate 

33 21 DOS function call 

34 22 DOS terminate address 

35 23 DOS fatal error 

36 24 DOS Ctrl Brk exit 

37 25 DOS absolute disk read 

38 26 DOS absolute disk write 
39-63 27-3F DOS reserved 

64-95 40-5F Reserved 

96-103 60-67 Reserved for user 

104-127 68-7F Available 

1 28- 1 33 80-85 Reserved for BASIC 

134-240 85-F0 Reserved Tor BASIC 

241-255 Fl-FF f.^,.,^ 



BASIC j DOS ~lj,u. 



003FFI-I ayji 



©A 



CjLijIxJS Lijll iluAui 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



-<-*"■< ! fJVc. ^j j± n\ All t-J-Ualjall 



.1 JjJI ^k*i <>ojJ2JI huu Jjj-S cTRAP .0 pSjJl ,^1 ji—JI it— ly pi— HaJl 
.n jyi olJ i**j)jj intliu Jjj INTn ia^Lall o! ' ..Ij£»j 

k^jJI klatiJI t-i-r 

^'iLaj^l £»ljji tijtu^Jl Sj^-»-Sf) £. J*l£ilJ g.li>J oUuJsuJl 6_« Jl-*JjJI 

. . . ivCjiaJI SjIjjJI jjjk <y 4juLLJ| Jjj cy> ^U^MI Jliul <jj£«j 
J«J SjSjjkJI goljjJIj o.bil^l uiuu Jb iiji>o- ROM BIOS _JI SjIj o! 
INTn isJuOJI jji* ^J-i-" pjljjJf »j-» J-Sj .&L-JI JjJ-»JI J i*-*« ^J « iLI3 

.(iuhjjjJl i*tUll iajLu) 
t isJUll cy^JK-« (jiuu (>»vi Jl ^L*>o BIOS j lujil gij _jJI (Jjl>0L-.l o! 
LjJ*j tINTn jj^Lj oJa oa>vill _^ljl J^Jjj ti>Jb4l J^>l 0-» cj}loL*il £>_» jj_*j 
^jic .cy!il>vJlLj jUjj (^>J iIL>Jl oi* £,ts »>f»^l o»*j ill*- (_j5>->Jl £>L)jxJl l_>Jj 
.ijULoJl kl-jJl ^obj.; Jl gjjjll JLe SjjJUl -ittUJ INT20 i^-LoJI Jllil J^-, 
.COM1 4jIjjJI Jl (char) J/ui J~»jjLw iJbJI cjUJjcJIj 

8259A h^jiT-t-r 

.(OCW) J*iJ| j^ij (ICWs) <Jy>i)l j^i ik-l# i»oyiJl oi* ^.jjJ 

;_J ICWs £>4 4juulU cliUjJju JjajLjj 
.ixtl<U i_jJLL> J5J OJuJu i_l>|^J| JL(jJI j^j Jajuo * 

O 1 CiUjLuJl Uojll ZIiAjji 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



p^ifll ale ^j <u^twii| i.ijniljjjl 



: J*i 6* (»Ji^->-o OCW (jj 
.^ l l u Jll tuLntlill JjL&b jAj* 'te?J>ji • 
.8259A J*-«, 3JU MJ • 

OjSS LujJI *i»5UII ol_5l>Jlj dCW ILwIjj LJjJI y**>Jl oUliJl -.jjj 

.0-7 i«J»lUI u-Jt «3_jJ 4jjLt» 

(jSjluJio 64 _j (kUalll JyjjjJ (2)L»jJI cylxblill »|jl>omiI ^ l>SUj J .,jl..utl jWUI 

4«M2lJ 4j1^j 
EOI ixtliUI ol^J juo iiji>-l 3_«Lli» j»j_i»o ti uj - 'x j 8259 _JI I^^-j-j 0-Sjj 
^ Uul^Jl If. ..,->! I &U ICW4 Ik— 1# EOI _J ^1 k»Ul i**^ JL^- J <k_5a 

.EOIJI Jl* ^UJI LibUll 

ji-ijjii/jijjjia4»uiii»U3t 

j jLpSi a j_,a^i d.|j 3_*bliJli IRQO 6i liiw-aii oiLiitiaJli k_»; ,>-i 

Sjb £)lfl cluJalia I«Jl>- |> jjfi l_jJJp JsujJI lift <>-P aj lij .LujJl A- jLaJ Sl iSjIJ IRQ7 

^U £JU5j '(ji-e^l U-Jj^l oli 3_«LUII Xj' |»j_>J 8259A ^L*L>liiL> (l l»3j| 
.Eol _^l JL&ul jx* ^ULIill »lo j<i«o .^jj ji iJLoi^l fjjj l$J ,yJI ii>L*L>l*J.I 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



«^ajH ajl^ -3 4-Lb^aAajUl ' «'■■'! »^I1 



(Device) jl^jJI 7 6 5 4 3 2 10 



(Priorty) SoUi^l 7 6 5 4 3 2 10 

4-nblill CuLLail 9U~cw 4jJl>JI 5-lfIJl Juu .4 a_3j jL j , > JI £m 4_kL11« <L«Jl> i—jl-Us oj 

(Device) jl*>Jl 7 6 5 4 3 2 10 
(Priorty) U^iH\ 2 10 7 6 5 4 3 

ibjLuxo i^-il jl - Afl l jja*; 'J<)k J***^ ^ 'cf''' t)ljj -)J I -la*J <l)l Jjl-Jl JlHl £>« 7^=1 J 

. 4j»jt>iJI oj^>!>U 
Ijjbj .IrpjJl ■ u L n J'^l (JJ jLf^jJI ^^^V £"«,tf*^ T+-H *J|* u' 1 "f *^l DljJjJl -tu«j Lol 

c LpjJI 'ijLofl^l -J ij.i- ^ua . v 3 jOj jl-$->Jl ol o^ j-*J .(ij-*- 5 ^! oUuoiSlI J_£ (jjju 

: t5 JbJLS'<uL}Lsi^l ^x^os 
(Device) jl^fJ! 7 6 5 4 3 2 10 
(Priorty) hL&H\ 3 2 10 7 6 5 4 

ttJLC <Utwljj &SI0-; USj <LxLlJLll _j«ljl yflJU Jj-ij." Jj>wuiil \XJ> 4Ja_u>laj ajLj 

L^k>J £juu 4jo<T Vill LJlSII ^Uli-j .OCW1 U-SJI pkiia— L j-,1^1 oaj. Jj_*£; 

.1 IsjHj LjJ iLUUl ijL>J| Ca**oj |j| '<uL>UII u»<> «jL> .idLUIl cj-LHj 

< I «**fl ^ j V .ill ' ■ ^» ill ^AjjUjjJ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



£*j\\ jJU ^ ^xi^ll M^tjaJl 



U5JI Jk-ljj oTj2j <IR LaUxll i_jJL J^—j '(IS) 4_*WHI S-ajS- Jj>w-, 

oi*J iLUll U>lill "-Uji* (.Usj Jx Jss IS Jj>w-II j 1 imJI culj UUkJIj .0CW3 

.iltiJl oj^J Jjliil jL$->Jl (>o 'i*ktio i-JJa ^ Jjj 1 LuiJI Cj)J IiL»Jl Ul c iJL>JI 

Ljic .uaa^ j,i*j u^wikj :EOI SjJolill _^l ijl^J ^aljl (3_« o'- c '> J ^lA-ft 

i*klHi idjui- 4JL>. jl.jl>o ,> 8259A |»£>ail o£oi> tiiLiiU) cjULliil !>*; p^ ^t ...j 

cuULliiil ixaj ijiauu <J uj .(_>cwi>Jll j^C EOI Jsuj Jjj««&j ftJj *ilL>JI OJA j 

»jL>j-«jj .L»jja*oj 1 _jl>o ^jjlJI isLSJI jjjjjo <> o^y^l 8259A »5l>oJ,| ^U ciSuLiudl 

.IBM PC L-aiviJl i-ju-il^aJl ^ luLUll aloioLuL 4aL»s1I LoL>JI 
Ji ^Ijsi'jll |j* lijji. .DOS Jlj ROM BIOS Jl oLjJ>- ,,.lku o.liuJ=a]| <> jxc 
c '"LjUjo 4jUI_^»j <iijja ^J^ '- ■ - > ! Dos — II j BIOS II JjJ (j_o <j *\> ,. ^oj ^l £,] 

.k_jj~.L>Jl j i»-_p. AoUfi ^51 ^yic jjjj £>J (5jjJ=uJI p»ljjj ols <c'^'-y 

8088 gJWI oUtlio J^Mdj » j*j J-jjuu 
,> '-ULUai cuLikJ mj^.^.j c8088 JUl o^ lil M pl^i. ilF ULlill y^ o! 

._jJijJll j 1 fJ>j <u |j|« cinLliJll Jjjtfj »A6 <Jj c_^jll jji-eCI p IJJ .8259A a£^uJLI 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



aSaJJi aJlC- t J ^ \ ■ ■?***. » .il | t w ■ .i ) ]-w' | 



.IF y*jiL |Li»alJ LJUII ^UoLull |»j 
CLI ; clear IF _^3* ■>**• 



STI ; setlFj^ijll j jl>Ij Iu3 «-J>j 



->!>L»vW 



<w 



Jai->o 



|>_JAJ 



S-ntUll 4_gji» rnlj-J C-LoUJI o'JLaJI a-ln.n.0 J 



:i_ujjjJLj 4io jj>jjj cv_ujjIJIj ^^SIl Jl cjM>wJI ojla »3jJ .8088 ^JLnil 

PUSH AX ; save all registers 

PUSH BX 

PUSH CX 

PUSH DX 

PUSH DI 

PUSH SI 

PUSH BP 

PUSH ES 

PUSH DS 



; restore all registers 



POP 


DS 


POP 


ES 


POP 


BP 


POP 


SI 


POP 


DI 


POP 


DX 


POP 


CX 


POP 


BX 


POP 


AX 



nr 



CjUjU n\\ Llajll <Uwlw 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



.■»^Vil) *llc ,ji 3_i. —A. .Ml i ijiuljaJl 






OCW1-PORT EQU 21H 



MOV DX, OCW1-PORT 

MOV AH, IRQ2-OFF 

IN AL, DX 

OR AL, AH 

OUT DX, AL 

OCW2-PORT EQU 20H 

EOI EQU 20H 



.ORj AND (.Iji^ou-L 



IRQ2-ON 
IRQ2-OFF 


EQU 11111011B 
EQU 00000 100B 


MOV DX, 


OCW1-PORT ; 


MOV AH, 


IRQ2-ON ; 


IN AL, 


DX ; 


AND AL, 


AH ; 


OUT DX, 


AL ; 



IRQ2 UilSil 6d<Usl :JU, 
; 8259Ao\y* 

jf^»-/JjVjJI (^jjLIxj DX (^»vi 
UUkJJ i_ji>^>J| «^ AH 6>-i 

4,JL>JI i_hjmk]| 4a}3 ttfiji 

Jj&Sf k_JL>^- (JAmU JuJjJ 

IRQ2 SaLIUI v4**a- JW £^jJ' ul 

4jL>JJ t_u><->JI <LjjL> HA^>>u5 
4jJL>JI L_uks>J| i«j3 5«ljS 

JjJ^V |_L. -V J. jJ^vju JoJ^J 

EOI jj JUjI 
; EOI jJ Jj>i <> I/O CH3^ 



M 



dlV-njLuail Lja jll AJjjilwl 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



-<.>"ill J\c ^ Ajif-iynill VJ^uil j^]| 



MOV DX, OCW2-PORT 

MOV AL, EOI 
OUT DX, AL 



; uUjuJIj DX <^»vA 

; EOI j,% AL ox-i 

; 8259A J{ EOI j>H\ JL.J 



8259A *Jb. Btlji 
Oj .L« 3_*ijli<i Jj-ilj pjlj-j Stj^J j«Ijh *L»tjl3— JL 8259A Lib* Ss-lj-S & &<>.> 

4jI_jj i>« Ij_2j L-AJlxjj cOCW3 4-jIjj Jl <bh_£ ■ Uj -Uj JjI ik-^ljj Ijtj-.n o!>L>^— J. I 

cBH Jjj^—JL '<L*LIHI *-jj^3 J^—w t5jj_>i»j jj_*j iJlill cjUxJUiJI o! «OCW3 

.BL JjjvjIL <uLl2ll t_jlfc> Jj>wlo (jji>oj 
OCW3-PORT EQU 20H 
READ-IS EQU 0000001 IB ; jyjidl J*-u S»lj5 _^i 

READ_IR EQU 00000010B ; ,-JLJl J^« SMjS^I 



MOV DX, OCW3-PORT 
MOVE AL, READ-IS 



OUT 


DX, 


AL 


IN 


AL, 


DX 


MOV 


BH, 


AL 


MOV 


AL, 


READ-IR 


OUT 


DX, 


AL 


IN 


AL, 


DX 


MOV 


BL, 


AL 



I/O a^ DX ^ 

j<% AL ,>v3 

I/O Jj ^1 JLyJ OCW3 

BH j 3ju2JI 6j_>>J 

j>H\j AL d>>vi 

I/O JJ ^1 JL-| OCW3 

BH j i*jil| 6j)>j 



1o 



t^ H , .«| j H -il l 1 ■ Vi \j| Aiuilul 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



-<~*'t' {Xic ^9 ^aiJill t.lj..it_>aJl 



L^Jj ^IjJI Jlxll iaJjixjJl SjjI^I (j''>* c (j^ <JXi ^S!^ 3jJ»Uil iifcil Ja|j £)l u_x>o 

.BX j UJJIj <DX j Offset "o.\yi\ ^jjyc SJI^b IRQ2 Ublall 5^JL» .iUi 



IRQ2-VECTOR EQU 0O0AH * 4 ; ia-l^l ^^ 6 ly* 

XOR CX, CX jCXjiiLx; 

MOV ES, CX ; Jjj^Jl & ^^ ES 



MOV DI, IRQ2-VECTOR 

MOV AX, DX 
STOSW 

MOV AX, BX 
STOSW 



'ia-lj^l Q\y*j AX 0>-i 
4>-lj)ll (jljic iSj£>jj AX 

ES:DI j ch& 
UT jljj DI 
i*LUl< AX(>>-i 
ES:DI j 6^" 



obl^J «jM.ii7 (JljJljJ 'Lfl diaJill (jl^JLjJ) ''Ua_-.|^J CjLIjjJI oj-ft J-»*J < jjlj_3-)llj 



<u» 



•n 



CjLq^WajJ VjJa_^ll aXuuLu 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



-<-"il l allc ,_j ^;- " *M i ijinljaJl 



-■jiJl J 4jL> Jij i_i>o <Ljlfi JajLoll Ju*3 <£)J*« j-liii t^o-iajJl JJjJ JIHI J-u-1 ,_ylc 

5 

£>>u ^jJLsJL T ijtutu iJuij Sjji ij^lJll li* s-Ujj ^1» »L« S^Lo^ ^UH lSjj— «ll Jl 

. Lyjj U3jj p a. n't 



15V 




IN 
15V 

Out 
15V 



TL 



^-r J^sJi 



-►t 



-►t 



CyljL /c* jiUli (5JJI JawjJI dfi LJ£ i_il,",V» J a jyvJl Jsu^Jl ULcj t(_ixjSLjJl 4Jls-jj £>C 



IV 



t , *" , n\ .* ■!» ,*ii \jJJa jl| ^JjjiXui 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Data 



Control ) 

Address ^ 



p^alti JLe ^a 3j. — ~ .511 i_uuil jaJI 



.(\ .-f)J<LiJI j US'iujJI 55U»jJ 4jUJ| iuJl o^Jj 



C'jH -^Wiji 



jL^iJ oIjIjj 



s 



J^aI; 3jIj 



i_ju£j *l=»-j 



15V 

J 



Load 

o- 



1 



Inputs /Outputs 



\ «-r jsLifi 



iili^ _jl tSjS'lJJI £>4 byte _£ Lgjw JjLxJl Jjj-L £>_g cjLI_jjl.II 4jjj_e ( ^,.S'»j 

ijj jnjIjjJlj CjUkxil i«5LJ 3jjj>- Ij_jJl> £voudj ^jJl 4JLa£il 4jbjk)| .-ftj JLi-ol/jrljj.j 
,Ja&9 £)jj)Ui*Jl (^» I/O jiUI J|^>>A4 _jj» U UjJfl ajL>uu»J t±JU-'>- CaJLO*£uJ| e-Lki-l 

^ 'i*-illll ijL>JI «jj< '"ijljj p*y> 512 ii^LJ ajJ^i-o A0-A9 ojSjjII 5^-..li U^ Lv 

.iJjjuJJ p-j^uu/dl JL^jJIj £ j| _>IaljJ 



"\A 



dlL»jU M Ljfljll AIuiLji 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



ai^ill Jtc ij A n <-iA i nil ininljajl 



A9 AS A7 A6 A5 A4 A3 A2 Al AO 





1 


1 


























1 


i 




1 


1 





1 


3 













1 


1 











1 


1 


1 


1 


1 



JU 



\ \-r Jiall 

300HEX-307HEX 

Jaii l$iy JiSiU liy& Ljka- 4J!>IJ j jiijit (>jjLjj«JI eJA r^^^J 



1 1 


























1 1 























1 


1 1 




















1 





1 1 




















I 


1 


1 1 

















1 








1 1 

















1 





1 


1 1 

















1 


1 





1 1 

















1 


1 


1 



(jjUj £,1 tBUS JJj &» cjl^kuiU JL^Ij (JL£ui| "it l f c )*•■ -M (j-i»j JteJU 



11 



dlUt oLlaU LiJa iu| Ajjjiiu, 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



-<->*ll J\c. i 1.. —J. .*M i ijmljaJI 




\ y-t jsaji 



: (W-Y) JSuilL 4Jujil SjlJl ^ 6JA JoaLJI 3jb tSalso c£»j 



A3 
A4 
A5 
A6 
A7 
A8 
A9 
AEN 



5V 



74LS688 



PO 
PI 
P2 
P3 
P4 
P5 
P6 
P7 



QO 
Ql 

§f 
$ 

Q6 
Q7 



P-Q 



G 

T 



En 



GROUP SELECT 



\Y-r jiaJi 



I** j\ ^ ■*■, —il \_Lja Jl A i V"u" 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



a£^JuI Jlc. jjfl ^^aauuill '.'J'"* J" ^ 



A7 ^j-wa-J A3 ,> diljliJI 4jjli» a tkt ,.,. o jjJlilL i u Ai. : *jJ.\ jJalil ^kv-i P = Q 
l^l^ic l5U <Gjj ( OJju) yJLull (Jjjl-J.! «^ A8,A9j (^j-ojl) (>ai>OLil iSj.t-.Jl «_« 

a ja AEN = "0" .ki. 4JL> J 1*5 dJJ jj En IJkJI Jaj^ UjL, S^jil ojjUjJI (>_* 

DAM jv5L>ol iJU5 Sjjj dJL» £,1 J! j*& <ui\*i)\ 4-JL* j Lpl LSj-^J li^JI SjLi^l 

.^1 _p-)flj JLao^ll c=jLji*c s-1_jj»-I Ujoft ^SUj (5ji-il IJJb ,_vsli>JI jj* ^JbJL 

.ybJl i^TjilL. 74LS138 



74LS138 



AO 










A 
B 

C 

2GA 
2GB 


Y0 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 


3 READ REGISTER A 






3 READ REGISTER B 


Al <" 








F\2 * 
















3 READ REGISTER D 




3 READ REGISTER E 












.» ■„ . Tr^zr^rTrz^ 




3 ' READ REGISTER F 












3 READ REGIS 1'bRG 
3 READ REGISTER H 














A 
B 
C 

2GA 
2GB 


Y0 
Yl 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 








3 WRITE REGISTER A 














J WK1 1 E REGISTER C 














J WR1 1 E REGISTER U 




u WR1 TE REG ISTER E 






.-. — . . . , 


a WRITE REGISTER F 
















3 WRITE REGISTER G 
3 WRITE REGISTERH 



\ %-r jiaii 



v^ 



CjLqoWaH L-Ia jll AJjuiIlm 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



-<-lti jJU> fji iu^ai-iSlI l . Iji ill jaJl 



En = "0" Uju* dlljj obl^ 8 6-» v!*? u»'» ■■> A0,A1,A2 ij-kiJI o! 
cjLI^JI Ji£-y>2*Ji (y> ojl>Ij jw Jrfl*JJ UIju t L -aJL- x o J-oLSlJI ^jI^IjJI (^5lj Uji-c (_5' 

.JUjj oiy Ja*laJIOR = "0" 
. £ I>1 Ll^ Joftb Ly i«3 iow = "0" j! 

J>w*J.I j.Ijl>0—iI u_Swy j r lj_i-'jll AjI^jlJ o\£-£ Jjjj Ji~c iiilj_k«ll ill 1 

iJbJI 'iaa*JI Jj-xa- -d** oojy ^jJl 74LS273 



Inputs 


Out Put 
Q 


Clear 


Clock 


D 


L 


X 


X 


L 


H 


t 


H 


H 


H 


r 


L 


L 


H 


L 


X 


Q0 



.D <di-o i/jji^+j Q J>v-JI 



VY 



dUjLuJ] Uijll ^iujjj 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



.<- fc 'i\ 1 -llfi. ^ A\. ,-A *.\1 UJAwll jaJl 



74273 



WRITE REGISTER 
RESET DRIVER 




BDO 
BD1 
BD2 
BD3 
BD4 
BD5 
BD6 
BD7 



DataO 
Datal 
Data 2 
Data 3 
Data 4 
Data 5 
Data 6 
Data 7 



74LS04 



\ o-r J^aJi 



(JQ.JTI £>« (jUJ* J JjJ jL ^ L * *J'V*<*I *j|W-" ■ — I = »■ Lll I f*J-> (l)- 4 Clk «t-» ju j Jl^JJ 



:(jjjLi*Jl 
300 307HEX 



WRITE REGISTER _** "1" .skill Clk X ii-b- gl^jll ij^ jji^JJj 

j tf K",l liiLJaxll JjjiaA. Cjbji>v» 4 Ju . l l I oJljJ SicLaJI <L^JL>Jl JU* iklxlo (4jumi111| X 

>L ^>uJll lift «.ji. _Lc LuLkill LjjLijju«w 



JiiJI 4j!jj %"""**' Y— o~V 



4j|_jj (jfjJLC) <jl^i*ll JjSjj jj_3 i_jj_»(L>JI JJ CjLJaxil JLi-jJ <uLi (ji 

.IN Se-lj2JI iiuUi 4JLuu U Idftj t ilajj IOR S»IjaJ| SjUj ,ijSj (Jl>o)ll 

8 a* **•>*»«> 6* Sj^j* ,y> 45-51 Ij 74LS244 tUlfull SjIjJI .bioLiL dJJ tjjisO ^iu 



vr 



di\-a oI&aII Ui Ji ^ImiLji 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



pSajll jJlc ,j iu-aaj3JI l.IJi nl jail 



READ REGISTER A 




J! 6^~ ">ll 2G 3 1G ^jj_«£>a]| ^jJLi-jdl Jj^s (>J> Jjl^JLj o£»aJl 6_S1»j 

I^ijSlj Uji* tiip- J>oJl odLjIjj JjaIj oljlj <> Inportl J7^>«ll 
IOR="0" 
(jjSj cj! V-^ *4W 6, ^f' , 3 twLSiiil (^l^i-iJl olj Jl_»o1 4_jI_jj Jj-ftl3 r"'^ i- 

l> OJ^-lj 4jIjjJ JjaLjJI jJLj i±jjj>o i£j|^ ^US -OljjJl imuu ju^JJ c300H y> Q\y-*i\ 

.300H-307H 0I5UI ^-a>.j READ REGISTER J^ahil Jljtl 
bJl_» 4_jL>J Jj->uj L^3-c juju oLiwil lajJj-V ^_c SjL_c BD0..BD7 &i 
^i* 74LS245 JjUJI phia^l Ua cfry 'L^jLc 4j*,L>JI oljlJl jjib q_. J»>.h>Jl 

rJUIIov-rxJSdJI 



Y£ 



t**l\ IjH iT.\j \ . i"* jty S.\..| \ f P | 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



£aji\ jJlc ljS Aju^xLill i_u„,| jaJI 



74LS245 




GROUP SELECT 



8255 SjUl Jc Sx*3ju» 4ja.J>»j iijj &Ua4 Y-o-f 

Jajjll) i>«jjJJ iLlS Sjll>.j SjIj &■ ojLc Intel 55^ cy» **J-ew 8255 kl^jJl 

vi.^13 ^yLc c5>i-*J (PPI) (Programmable Prepheral Interface) (^ojjJI ^hj.^ Jl 

.SjljJl &j^J ^jjjj Jjuo JakJKs ^bJl JfuUI <^UJ t i^ojM C=jL»I_jj 



Vo 



L^l li^ . '- «ll I . !** |1| il.nl.i) 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



p^iTiti jJlrt ,j 4w it^i*B inuljaJI 



36 



34 



33 



32 



31 



30 



29 



28 



27 



35 



CS 

WR 

RD 

AO 

Al 

DO 

Dl 

D2 

D3 

D4 

D5 

D6 

D7 

Reset 



26 



Vcc 



G B 
Control 



G A 
Control 



Group B 
PortB 



G B 
P C 


4 


G A 
P C 


t 


G B 
Port A 



GND 



PBO 



PB7 
PCO 



PC7 
PAO 



PA7 



18 



19 



20 



21 



22 



23 



24 



25 



14 



15 



16 



17 



13 



12 



11 



10 



40 



39 



38 



37 



C 4jI'JjJI3 tC,B,A czjU^j ttt^H <>j c»£»J o!>L>v-« <> SjIjJI oj_» i_ilb-3 
<(PC3«-PC0) C-Lowerc(PC7<-PC4) C-Upper h**^ o,aLl3 o^Ijj J! f-" 23 



VI 



(JjLqjLlaII LJa _jH AImImi 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



-<V.H fJlc ,ji AjU^tkjSlI l.lj.nljaJl 






Al 


AO 


RD 


WR 


CS 








Input Operation (Read) 










1 


Port A to Data Bus 





1 


1 


Port B to Data Bus 


1 





1 
Output Operation (Read) 


Port C to Data Bus 








1 


Data Bus to Port A 





1 


1 


Data Bus to Port B 


1 





1 


Data Bus to Port C 


1 


1 


1 
Disable Function 


Data Bus to Port Control 


X 


X 


X X 1 


Data Bus to Three State 


1 


1 


1 


Illegal Condition 


X 


X 


1 1 


Data Bus to Three State 



jl ckU^jJI j_j4 jL_Xi.l L^lk—djj <JLj A0,A1 j)\> «<->al| ^^Li-jll • 

MJii RD • 

i»5Le 4JU0 oLIjjJI *J>j) SjIjJI LjiAj jAp pJjJuaj Reset Jl Ji*jj • 
o>-l jL>i>-l »iJ c«£>oJI viibLjv-I 4jaSl>uJ| jJj^I JU-jI <»jLj Li_>j 

r^yibj (^yMiLi^ll JjjJIJaLflJI 



VY 



CjljjU oil Li jll ALiilui 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



r <-'.« ^Hc. ^j SjngL/jlH i_j^JjaJI 



Basic I/O: Mode • 

Strobed I/O: Mode 1 • 

Bidirectional Bus: Mode 2 • 

:ModeO 

C-^ C-upper i=jljL>- 8 <jjjjI^jj t Aj B ojLjL>- 8 ^jjuIjjjj iajjJl |j_» UjoJ-j 
^>>JI tjLia-l 4jjLSL»j 16 dJLlA 'r/>^ jl J-i>-J^ poji 1 - 3 6l 6 ■^■o.j *->\^i til tLower 

.4Jaii. -x, ^j J^.J| Ul (Latched) <daL». <ol> 

:Mode 1 
c (Latched) I e^i-- ajy J^jJIj rj-*^' '^J A irjLJLi- 8 ojjuI^u LSjjj-i 
(Hand Shaking) ^sL^uJI 4j_L* j>Lujl u^-^^—^ (C-Lower,C-Upper) ^IXjI^JIj 

.<r^>- jl JJO liiLljJ^ L*^«IJl>u*«I £}5l4J "ifj cBj A diLl^jJJ 

: Mode 2 

C oIjjJI i»A>JLaj cA IjI^jJI (^ odUU. 8 oL>o^l LulJi Si>.|j '"LjI^jij Lijjjj 

.(Hand Shaking) ^JLaSJI U* 6 f 1 * 3 } p£»JJl oljLij J^-Sl 

C-Lowerj B IjI^jJI ^|ju=»ou^l ufuu Olac 1 JkoiJl (ji^o C-Upper 'AjI^jJIj A ijl^jJI 

.0 JajJJI (jj»^o 



VA 







Group A 


Group B 


D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 


Mode 
Select 
Flag 


Graup A mode Selection 


Port A 


PortC- 
upper 


PortB 

mode 

Selection 


PortB 


PorlC- 
Lowcr 


l=active 


OCNmode 


l=input 


l=input 


0=mode 


l=input 


l=input 




01=mode 1 


0=outpul 


0=output 


l=mode I 


0=output 


0=output 




lX=mode 2 















lllLajU nil Uijll ^LILuiiul 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



fXSM pile. (J Ajjkoijill i_uuil j=Jl 



_bn~.| J^>-\ o-« jj-ojj -iLij Jj-p J&*. jl ^Ij->j J»j jJl iiltu «-UhJ u% 

JLjjJI <5U3u J (cHjlicj oLkw) tuLjWl Jj-c il>-j_o (\ W)J£-JJl 0*4 .o'i*-^' 

cBD0..BD7 ^j J£JI i^ki- (>* il Jl >j« oLjJwull Lk^ki- ^Luiu.. JjjJI Sjb 0! 

iljV*J,l (jjjLjuJI J=>jl>3- 3JL>jII DJA »iOJ k£ju» «(^jjLJljJ! JsjJaiJ 4j . h aIL j_» jl dUJSj 

Ji^ l^b^O ^1 »5L>aJI JdP^ uiju Jj_£ pj dJj Jl 5il i^U cBA0..BA9 

.k_»J| jwJ JjJ B uij^Jl j^-s.j 0! cBIORJBIOW, BRESET DRV, BCLOCK 

. Jj}** Jp3JI (jla (^1 JJ jxik> 
_^J| oIjIj Jajj ol <£*i J&\ dHjLuU ji*j3JI ^ *Jl»j_, ,^u-ii (Y '-r)jSLiJl Ul 

(^jjLj nil 5Ja u.I_jj [E0..E31] i_jL>j 51 Ja > 32 e SjIj c w — »j t J >Jlj 

.[0300H..031FH1 
(^.jUuJl L^ki- Jj*J t 74LS244 5JL>JI iu!>lj Jjf^Jl c^ljb <> <^ujlJ *»Ijl»«x-»I pJ j*J 
t ^Lk*il kjki. Jj*J t 74LS245 oL*jftl kSLtf iIL*J1 !*fctt Jj|j_e BjIjj c|£>3JIj 
^IjJI vli*^ 74LS154 j^jiJl 4£u £_. 74LS688 tf aLlil OjLJUl julMl^I Ui-u 

J-S-jil CjUaadl Ja^ki- >u J^boJl oLs>ol JJJ»<J t cyLtwll LjJai- /«_» iULtLil (SjljJl) 

2^ Uwljj J3UI tt» J»jy BIOR ik-,1^ <u, j^xiil 74LS245 JjLJI J DIR 

.BIOW j BIOR c^ljlil £, (>ljUL dlljj oj^l 



V^ CiUjl^ll U»jll UX, 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



t&^l^J 



llj^jl 



74LS245 



(A9) DO 
( A8)D1 
( A7) D2 
( A6) D3 
( A5) D4 
( A4) D5 
(A3) D6 
( A2) D7 



74LS32 



[OA 



-kfy^ 



(B14) IOR 
( B13) iOW 
(A31) AO 
( A30) Al 
(A29) A2 
(A28) A3 
(A27) A4 
(A26) A5 



(A25) A6 

(A24) A7 

( A23)A8 

(A22) A9 

(Al 1) AEN 

(D2) RESET DRV 

(B20) CLOCK 




BA6 

BA7 

BA8 

BA9 

BAEN 

BRESETDRV 

BCLOCK 



\H Ji^Jl 



1)La jbi. aU Lja j!l AJujAjuo 
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^■>*lB jJlc. gj Au^KfaW uu^tjaJl 



74LS154 



BAEN 




Y— r JSLftJI 



A^ 



CjLa «LmU Lis ill ^IulLji 
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(&*&!** J 



.lj=Jl 



.lg Jap j|_yll 







BDO 






BD1 






BD2 






BD3 






BD4 






BD5 


DO 




BD6 

BD7 


Dl 






D2 




BAO 


D3 




BA1 


D4 






D5 




EO 


D6 




E1 


D7 




E2 

E3 

E4 

E5 

E6 

E7 

IS 

E9 

E10 

ETT 


AO 




E12 


Al 




E13 


A2 




EH 


A3 




E15 


A4 




E16 


AS 




E17 


A6 




E18 


A7 




E19 


A8 




E20 


A9 




E21 

E22 

E23 

E24 

E25 

E26 

E27 

E28 

E29 

E30 

E3T 


AEN 




BAEN 


BTDIW 




BRESETDRV 


CLOCK 




BCLOCK 



YHrJiill 



AY 



i^t\^ «ln Ail Lua jli A ' ■■■'■" 
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f <IVlti fl\c ^3 4ji,-i^.*ll l UuljaJl 



Jl 8255 ii.ljb 5j* Jwj (£*j, (JajLJI ojjlJl) ,j2JaUl plj->)llj JLj-j)I| Jj.1 <>_oj 

^ULvJl ^Ui ^l»fl Jjj^, Jl 5 jj-JI LbLS" o-£«d c Al '■bljjJL aUlSIl 4_Jl»Jl 
Lb* j^j^j cOOOOOlOl ^USJI r UaJJL J\3i\ j^jUl 5 auJI JJLw ,±lj» <300H 
[4 .. 5]V ^UJI j^»Jl olJ>la- ibail^ll olstuill of Ja*:>LL-. ^I^LJI |j* J| juijJl lift 

' . ' .' ■■■ ,i -iUjj ^l^laJl \lf) j JuJia- (jj LillSJl aU 0? Jj "LoJ-iill 0J_» ,J-ft qH^I-*-" ...j c 

Jj^t o* J-*-"^ *^*jj-« Al SjI^jJI uy£ j_» dJU j i>_)_i o! .J-?- "'«ll -iLw.il 4j— »L>- 

. 303H ajjiJI jj p5L>oII Jjj-J obSII 

^aJai4 SjLS) £i»j Jtij) Jja JH4 £-o-r 

oL»jl/)U ijjixllj JjjJf Sjb JJ 8255 SjlJl iu, 4^ (YY-r)J< ■*■'! 0*4 

.iujj> cjLjjUu OfLsfj DIP Switch PjjJI O* 7*>\i* Ja*ual 

rb*'s"j JL>J{ll ^SUsu <i.u^jj <Lyu£ o* SjLu» SjSlS &(JjIaI| jet*,; <GLs JlHl ibLo «-o 

."Lol^l aJuio i£ju>o 4^a3jJI 



AV Olojl«J] LajSl Uuiui 
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=£aoll =Jlc ,j ij.j./i> Ati LjjjjiljaJI 



BIOR 
13IOW 

liRESET 
DRV 




+5V 



74LS0H 



YY-r JSLiJI 



A£ 



llLajlxnVl Luijll "Huilmi 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



*^t*i" aJlc {< A * t. -^ ..i\| t n ■ ■■ ) «-v \ \ 



^j^I o^UI Ujlu « 8bit DIP Switch -juli. JL^jJ J! A Au^i JUil |JU» j 

SjU5 ^jihruaj tiJJI 74S04 ^LJI Jl l^ULi. J^y ^LiJLj c^oL^ll Jl^ C o-» 



.i_SO jLul itiMTi t- uu a j 4jj4»«J| liiLuLjjJl 



PORT_A 

PORT_C 

CTRL 

RTAT 

DELAY 

LOOP 1: 



DELAY 
START 



LOOP 



My_CODE 

ASSUME 

EQU 

EQU 

EQU 

EQU 

PROC 

PUSH 

DEC 

JNZ 

POP 

RET 

ENDP 

MOV 

MOV 

OUT 

MOV 

MOV 

IN 

MOV 

OUT 

MOV 

RCL 

AND 

CALL 

MOV 

OUT 

CALL 

JMP 



SEGMENT 

CS.My_CODE 

300H 

302H 

303H 

8 

NEAR 

BX 

BX 

LOOP1 

BX 



AL,10010000B 

DX,CTRL 

DX,AL 

CL,RTAT 

DX,PORT-A 

AL,DX 

DX.PORT-C 

DX,AL 

BL,AL 

BX,CL 

BX,OFO00H 

DELAY 

AL,00H 

DX,AL 

DELAY 

LOOP 



MY_ CODE ENDS 
END 



START 



Ao 



L^UjUJl LUljll %iuLl 
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a^ajSI a^I& ,J A '■ -*~ •*" f.jji itl_yaJl 



poLaJLI o«-Lo[ AjJaijij «5l>ojj c 4^I^jJI Jj U^ajll J_>|jull IjJLi ~uotjjjJI (jj 

Liu t Ji-ljJLl v_x-o- uiljt'il oj% < -M^L PA0-PA3 .JljtSl p£>aj .iUjJ LlJ 

.Ss-La^l .nJn2." <jjj Jj^pJu ayj PA4-PA7 

:Assmbly «j^aJI 4jiL ._u£ JjLJI roLjjJl 
PORTC OL-jUJlj c300H ajji-nlli PORT_A ol-jUJI ol^y ^b^JI J 
RTAT ouUJI Ui t303H f£»a)l J^*, oiyj J3ull CTRL oullll-j 302H o^^ 

.8 4-ojDI (JasJJ jJj.liU OulS _j^i 

°<L*1>J1 jjJl-c SjuOLw ij-jjj ja>-I-j '■u.Ly »j_2j DELAY ^jJ^j^JI ^U^jJI 
START ar ^J\ g.li jjJI J cBX J^— II lSjS-^j jj-** l*>ly£ jIjJUj LOOP1 
(^j-lhj ^yinj ^1 10010000B iojilL Jj^xj >iuj- coiL>aJl J.-*.^ j*s. cjLIjJI x*j>-j 
«*oLjjjJI (Ji>-Jij aj (^oj -t;'/*' ■Mw^' C (jj (cJJ^I i>i.i'»ll L*Jl_o cjw>-j 5jI»j_S^ A SjUjJI 
l<uill oifc ^Ijj-J pj (>j AL Jj A 'LI^jJI i5jl>^ BitjS l^jj (Oj ^ylJI LOOP '<LaL>JIj 
Jl LfciL^j (^Ljj PA4-PA7 &sl£ll i«2Jl J3 ss 3 <. iLUUl oAjiLSJl * (J -aaJ C "Ll^Jl Jl 

jji-Llll ~u)lj)j ^PJjLuljj (iTjLjjIJuJI LiJaj »5 DELAY jji»-ljul mUjJ .^PAjLwjj tBX 

.iSLnJl £>»^ IJ5l*j l"Ljlj 

:C iiL vu£ o^lj ^IJ J-* 11 ^ yJUl ^UjJl U 

#define PORT-A 0x300 
#defme PORT-C 0x302 
#define CTRL 0x303 

main ( ) 

{ 

Char input; 

Int off_time, on_time=8; 

Outp(CTRL,0x90); /*mode 0, PA-input*) 

While (!Kbhit( ) ) 

{ 

input=inp(PORT_A); /*Read from switches*/ 
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-<»"iti Aa ,ji 4y r-i-^ mII L_ uul jaJl 



off_time=input & OxFO; 

off_time=off_time»4; 

outp(PORT_C, input); 

delay(onTime); 

outp(PORT_C,0x00); 

deIay(off Time); 

} 

} 
delay(time); 

int time 

{ 
intlj; 

for(i=time;i>0;~i) 

forG=0J<1000;++j) 

} 



/*High bits used for off time */ 
/*Shift bite to lower half of of. */ 
/Turn leds on*/ 



r^bJI/i Basic liL ^oLjjjJI klsS" 6^*ij 

10PORT_A=&H300 

20 PORT_C=&H302 

30 CTRL=&H303 

35OUTCTRL,&H90 

40 SW-TNP (PORT_A) 

50 OUT PORT_C,SW 

60 DELAY=(S W AND &HF0)/16)*VALUE 

70 FOR 1=1 TO DELAY 

80 NEXT I 

90 OUT PORT_C,0 

100 FOR I=lTo DELAY 

110 NEXT I 

120 GOTO 40 

jui-Udl Ijis jjjSu JjvI (> Lulj J1»j ^aj <-^^i 6' v-^ Jii * 6* "L)^ VALUE <j| 

.< JiaJl JuS 



AV 



dlLa )'■ *" \jJa u| Aluuiii 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^Scull ^Hc u* 3jm-T. i*ll l , IjujI jajl 



gulls' Pascal iiJL rf^^ rf^j 



Const 



Var 



BEGIN 



END. 



A=$300; 
C=$302; 
CTRL=$303; 

SW:Byte; 
Del: Integer; 

Repeat 

PORT[CTRL]: =$90; 

SW: =PORT[A]; 

PORT[C] : =SW; 

Del : =((SW AND $F0) div 16))*Value ; 

DELAY(Del); 

PORT[C]:=0; 

DELAY(Del); 
Until KeyPressed; 



.oliwOU 



JjUj JjUj _j_»j 4.0J.3 i/sLj ~olj^JI Lb_S' jjl-c Jjn j Value ^1 

>LlJI ajLj pJl: 



jjl>ulJI aj! i p 



y Turbo7 Ji_» 4jLja>JI Pascal cuLo^ji* J 

dJUjJ m.Sec Sjl-^-I^j jJ_«j ^j_^j2J| (>_^ JpoUli >± i _ l> - DELAY 

.Basic >pj>\jjt j Lo^ SiL>o <Uc IwoUiu'ill _jl li* <uIjl>oL»I c£+j 

(jl ^jic Jai-oaJl iL-d^j Repeat LaL*. «-LfJL pjljjjJl *L$Jl u-^H 



AA 



iTjUjUjJJ Uiajll 4JLiL> 
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-g^'.M Jin i, ^j^iiJjll LjiuiljzJI 



.Delfhi jj^kJl Siu Jl. 4^. i*L «^l ^.UjJl oltf JjUuJ 
_J 1 i>^-JJl j L«Jlj SjSj^o Pascal Uill £j->-% JLiojII is.Ux.U3 o! 

: JlaJl J5LSJI ^yic SAW oi* JjjkL-Ij galJjJl *j^ <j£«j iUJJ ' Delphi 

.4iUj|j o3$il JjAisJ : Enabled 

.m.Sec Bj^-I^j oijll jjj JjUj : Interval 

.cysjJll »~.l :Name 

: <LtJ4 J Enabled Iw>l>JI £l ^jij dJij Interval _j jju>o (>j 
Timer 1 .Enabled-True 



I^Foin.1 HHEI 


! ! ! 1 !*! «. X 




: : 











• . . 


."'■', ™ • '■.* iJ ,■■•*' , 


\ '• 




::'r: ::?•;; '■' ■ri&ti6n2''"t'-^- 




...... 








■:■:■■:" 





vr-r J^Ji 



Button 1 jjJI ^a j>-\ j-=u* (^ jiill SjjIjJ*-! "*b~>\y, 4xoL>JI oi» JjaIjLj »j_aj diJjJ 

: ^US cjsjII 4j5I_jj*-1 o$&j Buttoil2 _p-T jj 4j5I y*\ ik-il^j <iL* i_%jj 

SW: =Port [$300]; 

Timerl.Tnterval: =((SW AND $F0) div 16) * Value 
IF NOT LIGHT then 
Begin 



hS 



(JLlLn jLlaJJ Ula jll <Luiiui 
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j.^-i'11 jJlc (J jj. nA .Ml i_uul jail 



End; 
Else 
Begin 



Port[$302]: =SW; 
LIGHT: =True; 



End; 



Port [$302]: = 0; 
LIGHT: = False; 



Timer 1. Enableed: = True; 



Timer2. Enabled: =Falsc; 



Var 



: Button J3J I Zjj\j>-\ c>j£> 
:Button2 j>ll XJl^j Li 



LIGHT: =BOOLEAN; 
Sw: Byte; 

toJu^yi Jj*^jj •JISj'J' Delphi Ujsy $1 c£*4 J&I ioJwHl oLul£*^l Li_a> J3u».5L.j 
c(Edit) Jl» t5j>-! j-oU* ^ ooLiajJI **>-. dJjffj tjr>3.bJl 4juS jLJiJ ^ <„ _. dLI j£ 



HIHH 



fia 



„ ..-•. 



• • ■■■■ ' "'j' i"" 7, -l '«"■■ 



Yt-r jiLsJi 



CjLo jlmeU \_jJa \ll aAjjiLu 
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pSajll flic ^ 3urr>.i«ll i_uuil j-J| 



1 Jjw <U jv5L>0l| jL^aJL ,j£l»i dil oJiJxJu ^->~M IJ tijixS\ Ju>UI [tb.V.'Lw'J 
|»lA>OLal (^Slaj dJJj J**Jj t4joUaJL pT^-'ll oouaij <LJ1 jUggL dUjj t 4_iuUaJI J_»* 
.^ulJaJb j^L>olU i-sljJI iilSiJI cnUJJlj tj^.f.lll »Uai -uil^j *j|^3 
. Ju>-lil JaliJ vjbjliu i^JJ-o »|jL»uu«i*ill 5jJjJi>h ^jlc ^jixt-i dl] J (jl ^11 



JjWl 


■JuajJI 


I/O 








1 


-strobe 


Out 


2 


+Data Bit 


Out 


3 


+Data Bit 1 


Out 


4 


+DataBit2 


Out 


5 


+Data Bit 3 


Out 


6 


+Data Bit 4 


Out 


7 


+Data Bit 5 


Out 


8 


+Data Bit 6 


Out 


9 


+DataBit7 


Out 


10 


-Acknowledge 


In 


U 


+Busy 


In 


12 


+Paper End 


In 


13 


+Selectln 


In 


14 


-Auto Feed 


Out 


15 


-Error 


Out 


16 


-Initialize Printer 


In 


17 


-Select Out 


In 


18 


-Data Bit Return (QND) 


In 


19 


-Data Bit 1 Return (GND) 


In 


20 


-Data Bit 2 Return (GND) 


In 


21 


-Data Bit 3 Return (GND) 


In 


22 


-Data Bit 4 Return (GND) 


In 


23 


-Data Bit 5 Return (GND) 


In 


24 


-Data Bit 6 Return (GND) 


In 


25 


-Data Bit 7 Return (GND) 


In 



(jmj ci>-Ul lift obljj JJ Sj«SIj!I Stljillj SjIjSJI *Ij^-L wsuj dlJj Jjvl fra 

. '<U I^jJ I 0JJ» 



"W 



oLftjl»-*il Lkia_jjl aLjiLj 
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.X-lM JLc. ^j 3j, n ^ ititi 1 nmljajl 



Select In P» ger .Out Busy ACK D7 D6 D5 D4 D3 D2 Dl DO Str obe 



ooooooooooooo 




25 



14 



OOOOOOOQOOOO 



"g&T 





Auto Line Feed 



Select Out Initialize 



Error 



Yo-V JiLiJl 

.IidS^II cy|jLi)ll ^I^Jj JL»-J*^ la-US' ^jteti injUaJI ii-U j»Ijl>uujI & <oj 

Jj^jjj LjJ^ljfl £>Sloj cd>UL»Jl jJlaj jJj_>-{ Jj*t-xU njJLj L}_ftj£jj| 4_juLLaJI 4_sUaj &j 

jrl_p-lj JL»ol diLJli- J5" Oi ; 7 lijluiil CjIJ 4/dalHI (jjieJ "Gk^l^J OSjJJ t JL»-j!>U 

.lijb 25 _> D p^aJI <> jl>-Lo Jl J-ojj 

:LJLtJI &>jU*JI ILLJI o!5l>«~jil ii-b 
.oUl&Jl LOUSJI ^IjA-^l LI-jjJ :0378Hex • 
.cdUUkJI iotfL.jJl ^J^jl *jIjJ :037AHex • 
.obl»Jl l-LiJI Jlao"JII LljJ :0379Hex • 



1Y 



r**t* a a\n All 1 ' ^*l }11 AJLuLLul 
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aSifcjll alls- ^ A-UrfaAJjjl UljinljaJI 



8Bit ^jJI gl>>VI J*-w 
3*> U^ ti>-Ul tiljtl JS Jj-y* **-_>>j c0378Hex3* Jj*— II li-* olj^ 

iSiljII Jj^JjJl j_J^Jal (Jjjj Ol^UI Jl <blj£ 4jjJL». " ii' »lA »" -<'l £>! .JjA->Jl j bii-° 
jLii-'i! dlljj c4j|j £)]y*i\ ^yJji J->*-*il li» (> Hj2JI l>£«j .A^-UI biljM Jl Jj>i— wJJ 

,i>.jiJll tiiLiLuJl 

TTL LEVEL WITH "ONE" 
WRITTEN TO PORT BIT 

TTL LEVEL OF READ DATA 
WITH A "ONE" READ 

PIN POSITION OF 25-PIN 
D-TYPE CONNECTOR 















r ^ 






BIT 


i 


r , 


r 







HIGH 


HIGH 


2 




1 


HIGH 


HIGH 


3 




2 


HIGH 


HIGH 


4 




3 


HIGH 


HIGH 


5 




4 


HIGH 


HIGH 


6 




5 


HIGH 


HIGH 


7 




6 


HIGH 


HIGH 


8 




7 


HIGH 


HIGH 


9 





Yv-r J^sJi 



4Bit ^jJI E I»TI J*«« 
Ja2i LjJl« »jjl ^<Jj ^Ip-^U cjliL> ^^ji". 4iiJL>J| j (i^->oj 037A 4j|^p 

.(IRQ7) 7 



^r 



tiUjL^ll Li Jl iLXi 
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-<»*■< ! JVc i V. —t- .*ti < nmljajl 





i 










r i 






BIT 


r ir 







LOW 


LOW 


1 




1 


LOW 


LOW 


14 




2 


LOW 


HIGH 


16 




3 


LOW 


LOW 


17 




4 


ENABLED 
IRQ7 


ENABLED 
IRQ7 BIT 




5 


NOT USED 




6 


NOT USED 




7 


NOT USED 





TTL LEVEL WITH "ONE" 
WRITTEN TO PORT BIT 

TTL LEVEL OF READ DATA 
WITH A "ONE" READ 

PIN POSITION OF 25-PIN 
D-TYPE CONNECTOR 



vv-r JidJI 

5Bit y£J\ JL>j)fl J^u* 

ci>-Ul ciljJ»l JJ "ily^ayt Jl_i-j!)U o>l_jL»- ,j-i-*i- i5j_»Oj 0379H AjIjjuC 

(jajij JJjj (IRQ7) 7 LSji-Jl culj intlill sLWil <LU i«jUl fcliJl .Ij3oU o£«jj 



1£ 



^l! njlff *" Lfcia Jl ALuiLld 
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aSojll ailfr (-3 ^jfcii^ nill ' ^ij.ujj-vM 





i 








BIT 


r \r 




NOT USED 


- 


- 




1 NOT USED 


- 


- 




2 NOT USED 


- 


- 




3 


HIGH 


15 




4 


HIGH 


13 




5 


HIGH 


12 




6 


HIGH 


10 




7 


LOW 


11 





TTL LEVEL OF READ DATA 
WITH A "ONE" READ 

PIN POSITION OF 25-PIN 
D-TYPE CONNECTOR 



Ya-v JiaJl 



:Jli. 
jj^l Lbs o^y tAS-llI 6. 4 U&JI JJiSj 2 JJaJJJI ,> Jtial* "\" ^jJ-'i 
[.UjOJIj Jlall j^jSlI 5 joJI Jiw ii> t378H ^UL»JI ^UJ £lj-^l J*— J! 5 
2 ikuUJl ol i*5LLM. aljijJI li-» J!>JI '^* kbi* -».H*«y '00000101 ^LJJI 
LbSJI «oj ij JJ SjuSJI si* ^jlc £llaiL»a~<j c4..5V ^UII a^»Jl ol^fe"* 4 SJauJIj 

.Ja-mJJ i* I. nil <u*«L». L.. U. . M dlJjj (jl^liJl lift J Jlja*- d>« 

: JLill Jjo>JI j (^jjV.,11 L«5j ii-UI (_I«*ojj J L£ <L<_j£ji« C)^*^> J»l*ill i>mj ^jj-" » - 



lo 



■*.i . j\. -)l UijH JiLaLi 
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{£0$ jJlc ^J JU^xa-^ll t-Uo.ljaJI 



4^ull4jUJ| 


OljiJI 


ijL&JI 


5WSJI 


<U*ij5lxo 


037A 





1 


4jjU 


0378H 





2 


LjU 


0378H 


1 


3 


ojLc 


0378H 


2 


4 


5jjU 


0378H 


3 


5 


LjU 


0378H 


4 


6 


AjjU 


0378H 


5 


7 


LjU 


0378H 


6 


8 


AjjU 


0378H 


7 


9 


ILjU 


0379 


6 


10 


<U»o5lA4 


0379 


7 


11 


LoU 


0379 


5 


12 


'<LjU 


0379 


4 


13 


lUnii 


03 7A 


1 


14 


LoLc 


0379 


3 


15 


'<LjU 


037A 


2 


16 


4-mtt5uw 


03 7 A 


3 


17 



: ojji^t jjl* jSjio J^Jls i ai . fv . f i,o >. j , i m o "ill i_jj>o dU J ol 



11 



iXjL* jkxll Lja jll 4iL 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



-<-*W Jlc ^4 ^;- -- ■■!! I _ IU11I jaJt 



wjlic LiiKj U Ij*j i°<Ll>-jL»- (_>»>Si* 5jIj itu-ljj SjLi'pl (juSLu • 

.Jill plfeuJl jjS5i 4Ju,l5i 

t£j-L»o { iajLLJl Jajj ojlflltu J[ 4iLoJ CjLI^j <iiLij Ca*j 4JI OjSj jJA>Jl cM 

_p.^| i»-Ul obl^J Sjjl-J Qu JJj c IjSjI* u\£ IJj ji-^l ^J&JI -Jti^LLI jUi_ftl (j-i«J 

.LPT2 _, 



LPT1 


37A 


379 


378 


LPT2 


27A 


279 


278 



.^i-^!l iifcloU «£>JJ| ILiLtfi i>ljjj jJj^" j*-^' JI ^v^ J-^J pw jl ' jU^- 

(jSLoj jt_wjJll J-i o. 'i . 1 1 j_j tQjJail) x_mi_jI! k o j l b jl t ATj PC XT *_• jsIjjLo ( _-u/Lj3 
objo^ll 4j5U3 LIjj jl t-lji-l LIjj jl cJL>jj LIjjS" 378H l^lJi\ Ll^jJl iJjj-*j 

I/O ^I^I/JLJ-J^I ol_ji* V*^ (i-^ 1 102H ^ I > UJI J 3 P0S "J"^ 1 ^^ f*** 3 -* 



IV 



CiUjU oil Ll2i jll %1uiLui 
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j»£ajll Jlc jj ^ -~ -"B ij_l.nl jail 



Bit 6 


Bit 5 




Function 










Parallel 1 





1 




Parallel 2 


1 







Parallel 3 


POS Mode 


Parallel 


System 






Control 


Reset 




Bit 


Bit 


Bit 


Function 








1 


Extended write 











Extended write 





1 





Extended read 


1 


NA 





Compatible Write 



<(0379H Jl3o)ll J^>v-«) Status ilbJl oljj c^r*i ito-IUl <jjJjj^>JI oi 
JLe J^>L>J| Jjju«xJI &->■%>$ c (037AH zjj-^^\ J*—*) Control p5L>aJI S-jI^jj 
JsuJl j iJliJl ojj» Jajj djLp. c037AH [kiaJJl J->w« J Direction i-«LiJI UUJl 
.0378H 5_»IjjJ) J cjUksil »1>J| o*)j<j (jj cjLjk»jjJI &SL«j dlijuj t x^^ll 



Status Port 


Port Bit 


Port Data 


7 


BUSY 


6 


ACK 


5 


PE 


4 


SLCT 


3 


ERROR 


2 


IRQ status 


1 


Reserved 





Reserved 



■u 



' *"fl * }! ■ A U * ■ ^» Jl 4 ' * H I ' )1 
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f&dftQ^ 



,lj*ll 



Parallel Control Port 


Port Bit 


Port Data 


7 


Reserved 


6 


Reserved 


5 


Direction 


4 


IRQ EN 


3 


Pinl7(SLCTIN) 


2 


Pin 16 (INIT) 


1 


Pin 14(AUTO FD XT) 





Pin 1 (STROBE) 



J5JJJU9 .4J3AJ ojift (jo**- D tio'ill (^0 jl>U »jbj cl->UJjIj «SL>o)I ju>-U t5_j^v3 •lSUsuJ I 

. +5V 4jJuU J»l2JJ 4j|ji>L 



12 3 4 5 6 7 
OOOOOOOO 



OOOOOOO 
9 10 11 12 13 14 15 





y\-r jiaii 

.Joysticks <_j^-.L»J| i_jLJ! 



11 



ljLjjJU-*!] LJa^ll AlmLu 
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,&z3\ jJlc- ^ ^oajSil <-Jj^\ jaJ|_ 



^ -tljS i~ji 4JU- J*Un3 ^jti-3 l^j J-i-U O^jti J^' •*-* J J>* 

iiwl^ D^. <Sj**u ^J^ C ^ ^^ JWj * ^ " U - ' J *^' J ^ 



Joystick A 



Y 
Potentiometer 



Joystick B 




Y 

Potentiometer 



r--r J^sJi 



±xj.\ ojlHI J«-J .iili .iJJi c Trigger JJwjJI J* "0" c j5 oUJ *U^b 
j ^1 .3JX-JI •M JU J-~j (iiJl FHp.Flop v !>Liil 4-Ju; »LHb c Ji-AlL, 
juej t( >>^iJb U2&1I Ujuc ijLUj ^Discharge ^JLI J* jja— jpljUl J- sij g>-*JI 
dJ -: .., /HJju hii*, t <oJL> v !AiJl ^JiJ ^iUJl Dj 1 ^' J^^ 2/3Vcc ^J 3 -* 1 ^-S-'J 

^ajl jjx-^ly j#p iJSill (jo 53 Jl 'is^L. ^>Jl 



CllLa jut t " L^adl Axuului 



y.i.i'. i.. '.r ' Adi.^.Li.iuai.^i.Li.'ii.ii .i .iiM.r 'i.'. in. i.th 



Aajll Jlfr ,-i ^ j- -^ "ti (— Uuil^aJl 



Vcc 



R l 



Input ■ 



C ± 



8 



Reset Vcc 



Trigger 



Discharge 
Threshod 



Output 



Control 
Voltage 
Gnd 



T 



O.OluF 



n-r jiaJi 



T— 1 . 1 RC : u*£tjj 



Input 



Out 



Vc 
2/3V 



l<-T- 



n-r jiiii 



^ o 



ClLa jluU Lb^a^lt il.jl.i 
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_<^1ti Jlc A iy ~i. .?.<! i ij.aljaJI 



.201Hex olj^l ^u 





1 


r 






TTT TFVFT r»Fnf An DATA 




' 






WITH A "ONE" READ 
PIN POSITION OF 25 PIN 


BIT 


r . ,r 


D-TYPE CONNECTOR 





ONE SHOT OUTPUT 


HIGH 


NONE 




1 


ONE SHOT OUTPUT 


HIGH 


NONE 




2 


ONE SHOT OUTPUT 


HIGH 


NONE 




3 


ONE SHOT OUTPUT 


HIGH 


NONE 




4 


SWITCH 1 IN 


HIGH 


2 




5 


SWITCH 2 IN 


HIGH 


7 




6 


SWITCH 3 IN 


HIGH 


10 




7 


SWITCH 4 IN 


HIGH 


14 





rr-r j&sJi 



*juji\ IJL>IJI ^bSjil £j3 JJ (iJJa-. 201H o(5«Jl J! S^jJ jl s ij_>| 6l 

JjUUI cijiJt £« 4i»3Jjil '<UjUII ka«j J>#3^ ^-5> J-* £J->- 15^ "1" L #* i lS**^ 

: iS^UII v_*mi^.j R iojlill *ju5 T i-=uJJI o°J- •>*=** ^^i3 
T=24.2+0.011R 



Sjjlill 03SJ LoJJ* -i^ 1 - v^ 6j% '' i i jli J -£4^ a- 1 - 1 * S-^l a^j-* T lij -* > ' 

.[0..100K] JL»Jl 6*-S 



\.Y 



ciiL._jWll 1 --jto JiluAut 



y.i.i'. i.. '.r ' Adi.^.Li.iuai.^i.Li.'ii.ii .i .iiM.r 'i.'. in. i.th 



JLaJjll a)lc (jS 3^. ^A. ,*U ■ ^..ilj-vU 



JJjtS ,e*/2jl JLou^l j Lot i Aa-lj CL>LJ=uw Ja>J JLaJ^I <> ^JJI lift j £p-^J •^HP' 

.Jpiki. 8 CD Limit Jajki- 

j> 4juIjJI SjjII i^jtiM JLaj% L.Lj5 S_jjj5JI cylsLil -lie Loj-aij SjLjJJI culjbj 





1101 




A Jilt w * 

jJLmJLmJ 


1 










LSB 
MSB 




jJ.UT.T.LT * 







1 




1 









rt-r Jiiii 

.4bit culiLi. 4 JUi-lj JL.j)I QjnValll £jj JjiJI 



i «r 



CJjLijlul] L)aj]l aLuAui 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



pS&jj' aJlC* . -3 4 '■ r—^ ■ ■'" L-LlfcJJl t^ll 



<u5jj ,> 4j|j Ja_>JI ^jJLft bit J_S ^yLc iJ^jCJI <>£*j (J LJLjJ| JL.oj'ill J 

nbit JUjj ol Ja^-^Wj eoJjJl i-jLuo- ^jLp j^_j <U£' dJj £>{ c (i>%*Lnl I) Jo«j— J,Ij 

4j»iLall 
JLxj'jI ijjija »j5j 4J^l*oJ Ja^kio J Leu J I pUaJ JjJJ-3 <— i — : > ■; JL^ul ^.u-^iLt) 

SjLi^ll o Ju» « (RTS) JL-j^l vdb SjLiJ JUjb J_-^l ^ JjJi—il -u ,.;-! 

CTS J«~oj (e^* ojLJaju (_5 ( J— >jj d>) J*»>jil cCTS jL<_pU j*L>- SjLiJ jJ^jj^ c <l_j 

JfT .fill t)4j_) i31»jCL~ill 4_*laj^l u » lilj-^j) *L«~,| dLioJ 4->JLuaII CiiljLij &J t 

^j (Data Terminal Equipment) DTE on 3-oJu>a~iil i>iLailj cnLJ«Jll mljL-iJ 
^i". jL^>- (Data Communication Equipment) DCEj i-j^b- j! SjIjL £>* o_>Ij-c 

.UfliJf Jl* 



DTE 




DCE 


Transmit data 

Receive data 

Request to Send 

Clear to Send 

Data terminal ready 

Data Set ready 

Signal ground 




Receive data 
Transmit data 
Clear to Send 
Request to Send 
Data Set ready 
Data terminal ready 
Signal ground 

















yo-f JiLiJI 



\ .£ 



c^UjUJ! LJojSI <LAui 
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*£aj]| alln ,_a Ji.^i. *l l L-Uuil jaJl 



Bit/S ^jl> (ii i [50 .. 9600] baud i*j*u c^Uudl JUju-Ij JU] £fki-o IBM £. 
J^Jlj J-^ll oi .Byte J 0I31. ji* JL-jl o*h (n-Y^LUI J£-aJl o! '9600 

.Start JL.^1 
."1" y> h>\J\ jJUs JL^I Jxi» jkio o! 
Ob J ..»-„, 1 1 jJCXJ U IJJbj »"0" Jj iaJJI jtu^ J-}^ JI—j^L. >JuJl Al_e 

.^ULuJI (> Start B it jjldj ^ ^lilLj tiojliJl illiJl <> (s-ju IojIS cjUsjJI 

JJ-*jj c. 4JL»J) i_J r- a £jl>- SjJI jj^-Iju "0" JI j I u jI <Ux>J Jlhj J- u LLull pj-*J 

IjiJ (1 Bit *jl> JL-jJ <>j) SjLS)ll jIjjI (> jjJ Jij cSf-ljSJL i-i^j ji-Jl (>j ^J* 

.D6 ^ Ij£»j Dl |»3 Do ^JLuJL. 

Start bit 

double Parity Stop 

check DO Dl D2 D3 D4 D5 D6 



Logic 1 
(Mark) 

Logic 
(Space) 



(Idle) 



Start 



Time 



Start of 

next 
character 



rv-rj£aii 



^ .o 



ClLajU nil \jSa jll 'LLjAui 
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A 

BIBLIOTHECA ALEXANDRIA 



,lj=JI 



cParity I«b>^l *sl> dJUj ^Jb 1010011 J£-iJb iL-^ll ^b-Lwll o>£? 
"1" ouULi- jjlc {}\£ Ijj t'.g»j tiuLJI tijLtuwlJ jLj3-I ilbv i3L>JI oj* Ji»j 

"\" ouStfi^ji 0^ lib "°" ^W^ 1 ^^ u-^3 Lv-33 
J ft". A I 5jji>u. t "1" jJalll CL.IJ Stop Bit 3_JL>. yjb i^U^I UL> Jljo 
SjLi^l oi '"0" = Start Bit-; &<*-*> ^^ Jlu3— -^ jb*-u/% t JL-,^1 *L$jJb 

.ASCII jooji S .Jp- JS*3 4iLJl ILyil 



JL^WI La. CiljUifrl Y-A-r 



R 



R 



C ±: 



Ci 5G 



rv-r JiAJi 



\ .1 



iliL.jkJl tijll 4U1-. 
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fS^\ flc ^ J^a^ill t-Alv.ljaJI 



.JJjSJI SjLj Jul* j»*i\ JA dUjSj t lfrW£ uu-o SjLS^I 

I=Ct du/dt 

; J^klL i2Ltu) 4jKII Ofcdl i^ll> 

Ct=C .length 

4JL> 

J5 j J^yi) L^jLiJl j^*^' 6* p3Li_ll JiLllJI JjLJJ sJL-aJ • 
.BjLi^l 4jjJi3 dIJjj Ljl-k JJj2ll Jljj JaiJI JjJd J I) UK Ji-ljuJI 

s 

<uyij i_i«i>ou »aLu ^La- JjUj 6jJj Jti ? i » JL-ojI (j-la>>j j l - A ll JjLHI ol 

jLua^i iai Sjls r-A-r 

J^kll jjL>o »jft oift ii/!ltSLiJ ^1 Cjj^j Ja>JI SjLJ TTL _JI ojIjIj * , J-n " 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



-<~*H Jlc (ji 3jnv> iSill i_uuil_j=JI 



lO^aSyiauJl (jj JljJuJI (JlC JJl-o i «L->Ij3 CL>ULolj4 « SasIjjj <LUL£le CjIjIj loIjIaII 

.RS422jRS232 Ji. 
IfjlliLSLy c Motorola o-» MC1488, MC1489 ^IjbJI f U»u_~.l &_£<« 

.SjUJI oIjIj^ Texas Instroraent 6* SN75188,SN75189 

JLojI iflJyLo cuLL^j (jj 4iil>wa JsLub JL*aj| 4_$j»-lj (VA— V)J ^ -mI I urfJ-J 

.RS423 -j jLrfl ^ cRS422 SjLi^L. y^LaJI ^k 



SoLS Sjta 



TTL data in 




JUjI iut 



jL^i^i SjIj 




TTL data out 



TTL data in 



II 




TTL data out 



TTL data in 




II 



-IH- 



^ yr*j' 




VI 



TTL data out 



Th-r J£&ll 




^.A 



t^jLojIU-ftll ViJa^Jl Alwilwi 
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aSajll file ^ji 4,j» ^it. -all l.ljmljaJI 



du> Slow Rate SjLspU juIjjJI Jjjw &> o* JL^I kJI^ pw 23 o^ 

.30V/M.S ^Jl^ RS232 j juljill 5ju-u ^Juu 

: JiLiJl j US' C=330PF ^jl*. 




ol» .ljK",.„i" tl^ejJW (>lj-M iioljlo jJ* JUul CjIjIj ^L i lmS lI JLaj"ill jvejJ 

Jjl**j c^-^-H JiL^L «'iuL>J'jll iJL>-j tSjL^lll iiLi-j ckljuJI 4_Jt3- iil—sl i=jIjIjJI 

f_J_^,y ijLHJ 9 ;D 9 yJ\ &-» ^ '"I"" JLuwl ii-Lo i-j^/Ldl j ^y-i 

25 _j D ^Jl &j J^L-3 JLul ii-L j3j3 o£JI lh ■iUiS' <RS-232C JjS^j^JL, 

. t5 ULaJi JLoj^i ya oijU iiSjji* iiJa>- 6jjj (t .-r) J£aji e lbs; 



^ .1 



iTjUjUJI Lijll XLX> 
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f £ a jl| ^Jlc. ^a U^a^ill t-U^lj^l 



Address 
Bus 



Address 
Decode 



Chip Select 



Register ~ 
Select 



Data Bus 



Interrupt 



Oscillator 
1.8432MHz 



EIA 
Receivers 



9-Pin 
Connector 



Controller 
Asynchronous 
Communications 
Chip 



EIA 
Drivers 



.jLsu'ill iJliLajJ (> 4j~jLiJl oLjLpJI (ji>J "iiLiJ • 

(^SUj c (Jj-jjoJI viKio/JjuJl) Modem Jl jL*>. c^ljLiL (JL^II IJf Jju- 3 
jjj LoJuu«i tUa|jL>.j &ly* t_iL>o_Jlj JJjj Port2, Pbrtl {^LjIjjJI Ills' jjl_c JL^a'i] 
ik-,^ JLatfjU (2) jt cPortl -j JL^rtl JLe (3) ajj^ UjJlj; Jaj 15JJI X j-ojl 
: (£ \-r),J£JJl j US JLatfil SjLil JSLl 03^-< i3*- US' Port2 SjJjjJI 



U . 



lllLa oHj^aII VjJb ill ^-. il ' i 
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.<^*;\l JVo ^j 3 j. ^ *.ti ■ /j- il j". ti 



DO Dl D2 D3 D4 D5 D6 D7 



Start 
Bit 



Parity 
Bit 



Stop 
Bit 



i \-r j^Ji 



5jL> p5 (D0..D7) J-jll ojUI ^ "0" Start Bit Ll-jJl Sjli. SjLi^l 

dJjj (l,1.5,2Bit) ^1 ii-b ^1 Stop Bit .JS^I UL> llj^ij Parity Bit iubjo^l 

8250 UART LjiLlfkJI Sjhll V> -L>JI j U,.ti| JLyiU |>jL>a-u 
,l>_o ^jLJLoJI jl»L1I «ji>j_«uj .(Universal asynchronous receiver/ transmitter) 

S j* JjjL £>« 4jj>jL»J| Sj-f^-^L JUau'lll J_>| £_o ckl_2j 9 jl UaJi 25t_i D £yj\ 

.l*i5%j (IBM PC) LliJ 9 jj iUllLtiJ JUII Jjjj>J| o*yj caJJl 



4J^| 


obJfl 


Function 


4ijM 


1 


- 


Frame ground 


JH «^» J 


2 


Out 


Transmitted data (-TXD) 


CiljVi^M JU.J 


3 


In 


Received data (-RXD) 


£i\ \\i* nil Jbiiuil 


4 


Out 


Request to send (RTS) 


JUjVI ijIL 


5 


In 


Clear to send (CTS) 


(JL" j5U jjiirfVi 


6 


In 


Data set ready (DSR) 


CjULxdll Aj jaLs. 


7 


- 


Signal ground (SG) 


sjLsyi «^J 


8 


In 


Received line signal detector 
(DCD) 


^LSLuuill SjLiyi ■ i-^< 


9 


Out 


+Transmit Current loop data 




11 


Out 


-Transmit Current loop data 







m 



t**t\,ft y- *^ 1 ■ U J| «LLj|Lji 
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aSakJjj tllf^ , _JJ A |. ^ ^ ,t fi | l_Jjjj|| 03kJl 



18 


In 


+Receive Current loop data 




20 


Out 


Data terminal ready (DTR) 


5jj_jia|| t.**^ jl-iir.n 5jJaL». 


22 


In 


Ring indicator (RI) 


(jjj_j i. tuiLS 


24 


— 


No connection 


Jjua^a .J^* 


25 


In 


-Receive current loop return 


3aU< i ill . „\) i t jH| 



.UiSU&y (IBM AT) J»ti3 9 ^5 J„.l,„.-|| j^Ul h\X .^us ^Ul Jjo^Jl LI 



aUj\\\ 


Function 


&>M 


1 


Carrier Detect (CD) 


J-UJI <Jail£ 


2 


Receive Data (RD) 


(JlffintVI (JjLJsum 


3 


Transmit Data (TD) 


(Jluijyi tlil jl"W n 


4 


Data Terminal Ready (DTR) 


^ja_>J=Jl oULuw 4jj&L=fc 


5 


Signal Ground (SG) 


SjUVI (^ji 


6 


Data Set Ready (DSR) 


1 " il \ U» ^} Li. U 4j \^lik 


7 


Request to Send (RTS) 


JUj^l ulL 


8 


Clear to Send (CTS) 


(JLu) jDU jjii <-i"i 


9 


Ring Indicator (RI) 


ij£j_>ll ^ju^ 



j^Lsulj Jj^l^o j»LkJ ,>*ui SjuLJl SjIjJI JjioUil £>c Ij^^su (iY— F)Jfu£Jl oew 



n\ 



Jtaj\. «H Lijll J<.J- 
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f&JUfBotfi 



iljaJI 



IBM PC 



Sensor 
I 
I 
i 
I 
I 
i 

Controller 



Asynchronous 

Communication 

adapter 



DAC 



I/O 



ADC * ► I/O « ► 



Remote 
computer 

x 



Other remote 
computers 



4*« jjD *LUJI gjifojtl oiL»UI 

<UoSl£>*I)I tijLJLajJI 'LmjjJ ailVl.ii" (-ill d)M>.K.ll OJA <>o lj.A£ aUsulJI (_5j_>o 

cn^-», .,.11 oJ_» i_i— 33^ ( _JL3_J I Jjj_>J| t ( JL»a."-^.*JI jl JLuij^ll juljs) JL^u^ll *U_JI 

X=2or3 :ife l ».5U 



I/O Address 


Register Selected 


DLAB State 


XF8 


Transmit Or Receiver 


O(Write) 


XF8 


Transmit Or Receiver 


0(read) 


XF8 


Divisor Latch LSB 


1 


XF9 


Divisor Latch MSB 


1 


XF9 


Interrupt Enable Register 





XFA 


Interrupt Identification Register 




XFB 


Line Control Register 





\w 



OLq jLull Lkla J| 4luiLui 
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XFC 



XFD 



XFE 



XFF 



modem Control Register 



Line Status Register 



Modem Status Register 



Reserved 



-<-.-il l Jlc ,J 4j. n^ iall UJJuJjaJI 



.LjJL-l jI^I coULiJl tsj^uj (XF8H) tflji* 

,lbai.,ll oliliJI (ija^j (XF8H) Oljlc 

MSB/LSB jhhJuJI >U Ji>«« 
c.L>JL pf^oJl Jj>~» ,> 7 iil&JI 6A~ J** «iU3j (XF9H) (XF8H) Ol^Se 

.JL>j^I Jjjw jJj3 j 5JjjCuJLI udL^UII lSj^j 
.Baud Rate JLrf^l JjuJ Jjtiil ^..gill J-Lu J1<u ^JLdl Jjj^JI oi 



Baud Rate 


Baud Rate 


Baud Rate 


Baud Rate 




Divisor 




Divisor 


50 


900h 


2400 


3 Oh 


110 


417h 


3600 


20h 


150 


300h 


4800 


18h 


300 


180h 


7200 


lOh 


600 


COh 


9600 


OCh 


1200 


60h 


19200 


06h 


1800 


40h 


38400 


03h 


2000 


3Ah 


115200 


Olh 



: "UjIjuIj |kuu2jul (JjUj aobujLuil l)5l«jj 
Divisior=1843200/(BaudeRate* 16) 



1U 



CjL.jl«-Jl Uijll <iuiLu! 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



-Sajll ailfi- /yi Sji.^p.,.*^ I lj.uljp.il 



.<>ljlll JLartll J£i J»*-dl lia ja>oj XFB oiy*II 
jl JL-^I 4j_S" j olJl&JI jojs o^LiJl d»L3U jj^J :BitsO,l • 



j/s\ iitiJi 


S^ttll fcLiJI 


[Bit] iuKt! Jjt 








5 





1 


6 


1 





7 


1 


1 


8 



Bit2="l" oL£ 131 cStopBits .JLij}l eaLJtA. jj^c jj_>j :Bit2 • 
jJ^j-. 5Bit USJI J^Lj "1" cuu^ |jlj (Sj_>Ij «_91_ajI LjL> .dje— < 
'■uKJl Jjty Bits= "1" &IS IJI Loi cciU^U UlAJI uL-wj 3_JLi- 

.i_ilHj}U OjJuLi- iu-j--> jJjaS 6. .8 
UL*. jJjj-/ 4 Bit3="l" bgj L-iUa tJjjbN^I Jj-ftb UL>- :Bit3 • 

. ( JLuLw/lll jje) jxUj jl i(JLij^I jic) iuLjo'jII 
j Bit="l" LjJ«9 cIuUj^I ijli- Uf-a 4-JL3JI dju» jlxJ»j :Bit4 • 
iaLSJl J "1" o-> lSJjJ jjlj: dli_ft of (jJLc Lib g^Sj Bit4="0" 
t> ^jj jac dJUa ^Ldb cbit4="l" &l£ lib t3l .'»' l "'H ji ^J—jil 

.31. full jl JL-jll U53I j"l" 
c 4j_?L^>I S-Jl*. J—j3 Bit5="l" j Bit3="l" o>& Uju_* : Bit5 • 

jlaia* jl f Bit4="l" Jfcii o^ lij c"0" jLJui^ JjiL-JL i_L*Su&Jj 

.Bit4="0" jU ^ li| "1" 



^ ^o 



ClUjWdl Luajll AluiLui 
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-<^"il | JVc I Jy ,—i, All ( |ji .|| jail 



"0" jklJJ £3.4 (SOUT) J L.il| g^ll ^JbJL Bit6=l :Bit6 • 

(£j£ 5 jail oi* c (J ji."il o>M_->jll <LjJU3 dU ju 5Lo^o JJLlJS' (jAj-jj 
.ljlwIjaJIj JLaj^l iftJaJl J DJjJl 4^Ul v^^' l> CjLaJULI 

_jJJ| ,^c "1" J| (^jju ,j| i-jj><j3 tp-bjiiJJ j^jJjJI Jj-»^ 4_jli- :Bit7 • 
JL<j')ll Jjjwiuj Jl.ia'l.ii'Jl/JLjj'jII Jaw (jAjull dlljj tp— lill ii»!>L>i*Jl 

.JaJJl ^ 0L3WI 3Jb» 4jIjL». »j2j Jj><-w 3A3 XFDH ol_ji*JI 

£ij ■_■!— -vjj c^iJaJL* "1" *J.uj-..iII cjIja_>w«JI 4jj_»L> jjuj>j ;BitO • 

.S*l_j*J| jjo ji*cJI JJ f?y 

dyaj JjS IjHj J ,3jLJ| cujUI ) CuLknII aS'ljj JjJl>u I3L». :Bitl • 

.(<lL Jill 

.IJjfj^l Iki.j.ij, :Bit2 

.Jj&wJI jlfjli j lL3- y&j. : Bit3 

.USy)\ LJsli* jJijj. :Bit4 • 

.JLij^ll dLu J^-L« A^Ai-^ij* :Bit5 • 

.J-,11 feja jJi^ :Bit6 • 

.jiwJl jjLu :Bit7 • 






\ \ T, CjUjUSI UiJI Ul, 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



i<-."iH Jlc ^j 4 ji k-i-% nJI l . 11i ill jail 



ljjiuiNUj iftp^i *3Uil iajj 



L^au x*> LaLju Jaju i±u.>u i_io*jL>J| diljljj <Lj_i>|jJl 4 j - u JI i'iii -n jjll 
( _ r >-jL»Jl J3_^>yi x_« J^UiJl i-lJjP Ujo-C i J .,»SU tJ-iU iiiL-ail olSLkJl OjIjIJj 

s 

JgJuaHa SjliadI JjU LJLc <LulLul» i- 1.1.1 jl olaaLu JLi-jl oOjAJ Jautll IJJD £jlj t lj o5l>J 

•LjAjJI BJA JL4 J^Ulil (>0 l_l^u/L>J| £>5l*J iLtLulJ dlljlj £>0 JU^f £)IS^ >iiljj c . . . Jljj>JIj 

.SjjJjjJI 

^frl f£»2ll fUUl iaUJl 2ubl\ 1 -i 

t'<U—JI cojj3j) tjlj-JJl tjL^^JLjS' Sj_^Lil L-SLj^ll oljLi^l • 

iiliixil c^U*pLl>JI o-c laolJJI Bj-^LII jj-i 'ia-jLj^SUI oljLi^l • 

.(j5L,j^ jljfc J! ^3^1 jIjWI J/>*j" ySllj 

.jjjj Jj^>j »UaJJ i«UJ| luJI (\-i)JSLi!l JjUjj 

TTV ^Ujl«ll U. Jl SLA. 
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^Sajll f&c- <_i iu n^i'iW t.n.aljaJl 



jlii» 




j-i— 




i_ h, * 












,/Vf.P* 






























* 


4 J*- J 

SaLS 










1 

1 
i 






1 


















I 


F 1 


" "" V 






,j-^***- 






jlAi« 














„*** 















>-t J^^Ji 



a|ji>oU(l aj»l JjJj 'ji-1 J^«i jl J^ 6* BjJiil J-J>>« bIjI J-ft (jjL«lL>Jl (j| 

— ijjljJI— SjUiuJI— 5jl_y>Jl— ayi\— JajLcJl) JjU <LuL>jjAI| j_oIaII J_;jj*j j_» ij A ^ Lj. - >JJ 

IJlj^oS (. . . J Jjj— iojllo— jLu~JL^>) '"UjLj^S jJjlio J| (. . .t-^jaJI ftJul— J9JuJI ifcj—i 

J£ji J| L^L^>oj i,_j«»Li>Jl (^e 'i>jljj| BjLa^l) a_«*!jUj SjL. i^l t_5.i-,5.a a^JL 

— XQJ? Jl '"LojUUI JdJ><3 {-UjJkJu j! >i+>JI 3j>>o Jj^» c4_L>!>U| Jj>IjJII j JjjJL« 
. . -r^lj c so."s.io J| ujjLJ-jU (>-» 1 jl.jj^o jl OjLi'il J_j.1*j — JL^->- J| jIj-JjI iJ-^J-*^ 

oUJkJw £. kuj ItLujI Lib- SjU^I vJlj5^ Jauujj .jj-liil ^IjjjiJl jlAill j! BjLi)ll 
JJu, 'iljjoJl Lrj-j^JSlJI l^jjjii jyll j^>U«]| «j jjj^ JSLio JjUuLJ li>o— slj 3_jl—S")Jl 
_ji J..oa.*io J.'vAj tooivJullj *_JLu£ljlII mjLJuc J JjjOuuj (jl (jSUj ( JJl eiiLLjdl ii)ljji5ij 
"i oLiLoJI ^s i^oLUl oljLS 1 })! i_»lci 5I o^S (1h> ^ji*— £jJI *j-*aI jj^j *<-9jI_>3-« 



UA 



CjLojlull Ljsjll <luLll 
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-<~*iH Jle ^ iy -- .-W i ijialjaJI 



.iJjjSuJI jl Jjj^oJI Ida* <> gjUJI 

ajL, titp- t 4jjL.jj3 cjljLij Sac u^Ija! p^Lao Ujie ^Uiil i_j3-L*JI »o><j~<j 



ISLj 



3;uj . 



33LJ . 



4;ls 






-o — | <►■ 



—•r 



I 

I 
I 
I 

— I- 
I 
I 






t-»l>Liil 



»Jl->o ULoliaJ J) J— >-J Sli-5 L^JUO rlj-k 

JJ— C (J— "J 4— 1L*J lj =^lj L>l. " . S o £)J-_£>J 

dJlJA (jo5u ill) J i>uiljj t l_pL>Jj^I 1j^L> 



Y-i JfLali 



(>o OjLi)ll JjAu Jju ill jj c i-jliui'ill Jaykio aSuajJL i^>JLJl oJ_>j *y!u 

SjLil -JLaJ v liaj^l Ljki- jj* cU^SLSJI 5ULSJI JJ iJUiJl JiU p-5 6-«j Jj^l SHill 

..ijSjy 3,jilili siaJi 



JlilUj i.i_JLi.Lill Jby jJjidl <il>-j4 j»Jl>o-o Usu^I 0OJU &i Ol>-!5U| jJ 
JjjjJajJl i_ua> Lu £)JjJLijlaJI j_i- jI I j. .<W ajiia-uuj coljljJI (j_o J Jug j L i AlV I u_j 



ni 



i , *"h ^ a'- »M \ i i^ *1| AluiLua 
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^Sajll ^IVc ,-j 4 y <r^ Mill i_iiuil^aj| 



jLjJ=>l jl i 4jJjIsj *j2^ 1_jjlij_>j 4jajt_aJ iiLi^llj ( s-UoiWill pljjl iJl.laJl (_>ojjCjj Ifl- u Sj 
jl t^SjJueJI pJLdll J-u <»Jb-aJJ ^yoij ftUai aLl>GL-I _\ic (j__0 c 3-jjit-tl 3_5jJlj I g " »_5 
Jj a-yaJl OJlB (JjJju (Jjjjuall (jj ao<u (t5^>-")ll Sj-aS^Jl o5l»o_J| Sj_$_»l jl c t_»j_«iL>Jl 

jL^fjIlj t(^jj>uJlj i>JLdl cuLLo* 4ilS" «-l_^>U 5jja>J) »j2JI -o_-j iiu> 4j-*3_> i»j-S 

.^jJI .UaDl jjl* (jjjSll JjboJJ SjU^I j*A>o (jil^Jbj I JjS^I 
jU-jL IJjLjJI/IjLoSjJI jl ixaS^Jl/iJjUill vii^jjj.1 fljJl _Jjl.l_.Xo LJL>- j3jj_j 

. iijjjlj iCj^JI 4j_».tj £4 i—Jjikll JiliJL Jjwu ,_jl 4_>JUl 5_L>j 9<a--j 
-U,A_-o JjLo t J a . ^O uJI sLIoj (>«uO C_i|jljJI t.JI'iVo SjLjJb 4_»JL*J,I OJl_>j A4-AJ 
JL»olj t I_j_JjC J->_uill s-ljJJ-j LjJu> t_jjlial| SLjloJ [ jLii-lj t QjU.y_.All j jjul_SuJ| Jl_s»-) 

jljill Jli>ol <_5 ,^»j c L^jUjliuj Ltf-3 LI-., >!■ ■> ■ j L_$JL_»oj jl 1 f 'i . j jivj jl c4j_«-i_jJI ojL-i'jII 

•jjj liJ-po J_j___»oJI j>Uuj 4— aJLxil OJ__>j 1 3->J_J <_il u-Sju .pibuill jl— jjil jl 1-1 ..iillll 
fiJOj «_9 J*j|j_JL> ajAj ljI 0^»<5 (^>JL*llj J j . tVfrl ll t^LJLoaC SjLJLj) I 0.". g f I 'AiL-O^L 
('•Lti^waJI culaJUll »lj->-{ JJuO 'iHjjkll OJA _ui3 -_juJ>- (!>H« (t_Jj-*iL>-) i»j_Sjj L_>JUj 
JL»Aju*iIj 4j\5jII 3j>JLiJI 5jl>-j f»j«3j <4j_uw OjL>4J Jj ,rv>g]| p_lsu ,j£\ niV'i liljjj 

.-_ju_.1_J,| jljill jLiJl «3 (>«j c bj,I.J.>Jj r>5l-jJl 



4>JUJ.I >Lai Jj U^ J 5 ^ c>» tyLiji-*" «■!— £*II j L*5|jJ| cjIjUs^iU ±Si 

Jl ^yLjoiJl «-LaiJ( j iojlll 43lkll J-iy>OU CLjL;L-l>JI ojAj UjL* LjjSj LftSj C 4j o^ll 



\ Y * llsLa jU-ail Ijwa jll 4_LuiLjI 
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aStSj\\ dkc- fj jji/l^inll (JjiilljaJI 



Jj5 qo i-ij)lko jA Ij /u oljLi^l OJJb I«OLj iJLufull CjIjUvj ffjfctJ jjjljj^i' *Lai 

ojlc «_tik»j c4j5U1II SjjSjJI LjJuJI (^J-c Q.abVll 4_>JUll olji_>-j jLuLcl oj 

. If Jj J.;-" |>» tl^Ju^l aJu jJL* CjUoaJI sift Jai> • 
.^j Jii Jj ^Uj Jfui <> euliuJI ioJ Jjjuj • 

JfLSJb »obuJl ^lj-»! JjJj tSj-jijJI ijjJWL »LiJI o-» *L$jL3^I ju_c JjLalljj 
J5LS Jj (jjs^l i>JUll Sjj>-j -ji- Jj3>uJ ol^k> Sac *ljj»-j i-ju^j i_j^_Lkll ^UiJl 

.^Uj ^jjSj Jjjjj SjUc «-l_>»-l • 



j>ub\ ja»j ^ tJjjuLJiJI J bjjuSH 4j_«jiSfl Resolution ijjj-iuJI Zj&i o! 

.q^ly *■*<> JjLoJI JjjJI ^jhs-jj MRV a^f- 
MRV=Full scale.Resolution 

: o^jj 4Bit culjliJl jjicj < 10V jl$j>. JL>^» Jjjjj «.jki .,.■,; Jjuu jjj»-j o*j*i* 
MRV=(1 OV). 1/1 6=625mV 

jjjj o! •^P- ' 10V JL>JI JjlS" (> 625mV cy> J3l >**>■ >h*3 c£m ^ (if 

2 4 =16 '•¥> 5 j^l Jj^jJI 

: cjjiij olSL>- 8 _j Jjjlo a|jl>0LkIj 
MRV=(1 OV). l/256=39mV 
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-<i'\ \ Jlc. ,-i 3 ;- -~ -" M c_liuiljaJI 



jLjIII j^l 



P(t) 



x ( t) — Kx) — +*¥& 



X (t) 




p(t) 



T 2 T 3T 4T 5T 6T 7T 8T 9T r 



x P(t) 



>•*. 



\~t' 



■f.^- 



V. / 



T 2T 3T 4T 5T 6T 7T 8T 9T ' 
f-t Jill I 

Sjji Jl^L Luli JjlJI j3-jj (J U jLf»JI u^Sj tiju>j t'iL»3^ll i^JLJJ l^u«.!>U 



HY 



iXiLojUJl Lijll 31miLu! 
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.<^-.ti A\£. i 2^. ~i. *.ti L-iudljaJI 



(T) 4jjLj1o ijJujj .i>lla»J J SjLS)ll oift (> oljuft la-! (^5l»j ^JJjJ t JjJuljII 

,> iiJj* i P(t),j ji-i BjLiL, Vj -=J X(t) aJluJI SjLi^l ol J3SJI c&h Lj— sIjj 

SjLS^II l-j—jO- iXp(t) JLkll 4iljL>« CuLculS jUaS 1>uJuJI J ^yisuuJ CjLAjl! jUa5 

SjLsj L»l .Llldl SjLi^l ILL^II SjLi^ll ^Sij t Jjj*jJL «iJLJj ^Jjj ikLwoSlI 
:^l JjLuJI Cj^h 'iLWl ji UjjJI SjLi^l ^aa oUuuJI 
^ dij-i-l ( jj| cjU_uJI Jjps 6-* <LJ— °^J 4 f . j l,. *<» BjLij »ULj (>i«j J_» 
Xp(t) 5jL5)ll i_ijl> JjLxjj i<iJJj3dl s-Laill JJ LJjJl JaJu £y£i v'j-^'j fid— o^ll 

; ^JLjU LS" <_>ly>JI (^jflujj c 

:dJiI Jl£IIJt>>8JI <jj% nils' JSLSu 
.iuLs^ll SjLj^ll j jjjj jjSl ,jA*~o a* jjSi cjLSjjJI Jl>I jjy £j5Ij £|l 1 ^ i,->.j 

fp 2: 2f x 



^ V r iUjL^ll Lijll <UL, 
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-.K^.*»i l .|lr. j Jk i. ^^ . .il l t ^ i ■ | f | aaJ| 



Xtf 




P(f) 



Xptf 








Xp ( f) 



^J LA LA LA. 



F^T~Y~ A t A t T~Y~Y~Y"^ 



/\ . /\ LA LA. 



t-l J£JJI 



:JL5u 



Jp yiJl Jl>I i_jj>oJ L^jjj^j jl L^JbjJbco i_9Jfj <Lua>a)| SjL&'jl JjJjj I— JJjl jJ 

JLdbj [20..20000]Hz Jl*Jl Ji»3 ILu^l SjLi^l o! Jj^Ji cjUic^l 6^ &I—JI 



f p >40K.Hz 



ju J^LxjJI juub t<LJLc 4jj»«o *J4_^J n-Lx_sO Lju-p <Lm_aJI e^Ljb jUj_c.| (jSaJ 



U£ 



^jL«^!Ua11 l*it^)ll aAjuAmi 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



•Sajll Jlc (ji Aj*-aijill l_JJjuil jsJI 



3 ja ^jlc^l (yj^JI JJ jill jLiel Iajuic t>S^ui (JLp3"Jll oj*j (i>!Jl ^/H 1 .blSS-Til 
.6 K.Hz ^a (jji^o^l cdLuJI a»-l jjjj jl oujj5JlJ jjj3 oj^j K.Hz 

D/A Converter ^USil/^jil J^SU r-f 

dLJI oUlA. ^ .i3U>* n _j DAC Jjj4 Lsjjuua Uakio (o-i)JSLiJI (jaw 
.ojLL»*II ja£» ji* lj^^I ^-fr^ 1 3K-.*t» iibiJI j^jkII ^ i^y^j c Ji-jJI oLJli* 




Dn 



VOUT 



3jL>Jl J-oj iiu>o tcjLjUUl 5£a£ Jj EREF J^jjJI J-^^J (»j2j 'iujjjftJj »ojli» /4jjI 
: 6jjs jLi dlJ jj Sjj^lo c 16R iojim JJ ,yt>_>il J^>JI LSB JtSi\ ojjjll ^fj 

EREF/16R 



\Yo 



dLajlxJl Li jl| aLjiLui 
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-<-'-H Jlo _i 3j, r>-^ i^il! l_J£uljaJI 



MSB 



LSB 




Eout 



V-i JiiJI 

iylill Jl j^>JI J^jj [jti ^ (MSB ^Sll 6jj>ll oli) UjJI 4_SL>Jl L.1 

:y> Lfjs jUl jLill oj^i ^^k? 2R 

EREF/2R 

:j» (LSB Bit="l") j/il ttlitJI &b gjUJI ^1 j^ a| 
Eout=EREF/16 

:> ^i (MSB Bit="l") Sj^l fcl&JI o* gMl J*»Jl Ul 
Eref/2 

J,il JjUIIj .-U.L1I jl^I ^^LuoJ jj*j>JI ojj» fitstJ "1"_; il_uiil ^jLjLs-JI vl-oj 

:yi zy*^ J-ol^Il j^->JI 
Eout=0.9375EREF 



m 



OUtjlU^U LiJa^jll AIwJjjj 
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-<->'ll jJVc. ^i Aj^oijSlI ■_».-! j- II 



3A3 0.0625Eref g^Jl j_^ 03^4 0001 ^^1 J_>jJtl ay^i UjJLc Ul 

.Bj Mi* J.Vi.all £>5l*j 'Z-f- 3 ? J*^A ifjL-oJ 

Jij>!>lj 3jl>- n-j Jjjlo J>-i c)jj ciojlLo n+1 jj>j o^/i A'-*" ?r^>"-" &! 

: o£s 0' v^ LSB J ilUl lylill oi 

^LSB =2".R 

: o>Sj 8bits Jjjj Jj>I 0*3 R = 5K jUii-Li 
Rlsb=1.28M 

JSlsn^Lj 20.48M.Ohm iojUI 4-j»-1><j o>& 12Bits —> Jjj_« J_»i o-» L«i 

i^lAjyua k_jLW)U IJ-Jsj cdUj (J->-l t>-» L^>lL>o ,$3-11 vijLjjlSJll £)_» «_uilu| JI_>uJ| 
jJbj > > . ; iiu fu ,U J*a3| <G5lIj t L^jI j iLLJI 4iaji^)l <U c/jjj_ll £)_» j->-\ ^jj-w 

.(V-i)JiiJl J U£ >illJj cR,2R LjJL. cdUjU* '<L£lJ ^Lc juS*II j-J^I 

JS ^! Ja^LLl (>»j t l$j ^tflikJI ^jj&i'il »liill iiA-ijj «/£»J_j '<i_jli«. J-£ 

(2R) L$j|j l_»jt2ll o^l— <>■> Ob^-* U^-» f/^-i (J*— i^l 6-» Jj Ivtlb *IjlLjI) Sj_a* 
0*J 'cfcHj'-""^ p jfe " ? JJ *<UoLJl '<L < u ,> t J I t «icl j R iojUIL jlil jLj-ill fjii-j .JIjlJIjj 
c<UeJLJ! isj*il| <LjLfJ ( -i>- IJ5l»j c^jLilu yjwi J{ Ja«j!5U Pj&UI jLj-ill £j&-i p-j 
^Jslu u Iaa« c^"**"! 9-luuIj jlil jLull lJL ^u (_SjLoj IjLo jj«j £)l <1A<j 9-0^0 i \S IJJ 

.(Lulju) CjliL>J| <> 4Jli- J5 ^jj 
iiyfr** (3<L>o Is «Aj c 10K J 5K OjjLbii CjUjUj o-uLlJ r'ta^o «-J»jJj| li_» 5J 



\1V ^UjkJl Lui.jll *UU 
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-<~'<\ \ -lie. ,_i Aji.fi-> Mill LJUuiljaJI 



"1" 1/2 





4-bit 
register 




MSB 


bit3 


/ 




bit2 


/ 




bitl 


\ 


LSB 


bitO 


\ 



Erep J^=l 



T 1/4 
~T> * 



2R 




178 



R< 




2R 



r: 



1/16 




2R 



2R: 



R 




1/16 



Eout 



V-t J^iJl 
±<pju 8bit u°ju t AD558 jljkll ,> iULSi. Sjb U»k>w (A-i)Jiil) l«j-j 

Jiftbll ^Jaiw Jajj LjJj; D0..D7 cuLjkuJl i^ cjLsI> ^JL-Ull J_»ju JjlX. 

.CE,CS 

Voltage „V, f.->.,\\ Jji^oyj j^LffoLj lSji^L-u^jIjJ jrlj-ioJ jv£>oLj jJLwlil (>-« 4 JLs»- J-S 

.R,2R ^jJj reference 



HA 



OLajLt^U Lvijjll ^iuiljui 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



»£Lajj| *llt j-a Ajx-aaujUl l_UuiIj&]| 



5V 
o 



10 
9 



11 



Vcc 

CS AD558 
CE DAC 



DO 
Dl 

D2 

D3 

D4 

D5 
D6 

D7 



Vout 



Sense 



Select 



GND GND 



12 



: 0.1 uF 



16 



15 



14 



to 2.56V 



13 



S7 



Analog 
ground 



System 
ground 



A-i J5LMI 



5jJi*jJI JjuJI li_a» Jj^jj tl5V Jl*>JLj LjjAj (u_j >±jL-p. i[0,9.9,1V] cy-~° " sy 

.[4.5,6.5V] 



m 



CjLa als_all 1 ■ '-* J| aIuiIuj 
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iZj\ ,\ta 



OlyJl 




R/W 



H 



i 

2 
3 
4 
5 
6 
7 
8 

10 



DO 
Dl 
D2 
D3 
D4 
D5 
D6 
D7 



<»"! ! Jlc i J>. -~ .tB iijinljaJl 






cs 



AD558 



Vo 
Sense 

Select 



CE 
Vcc Gnd Gnd 



16 
15 

14 



-►Vo 



119 129 13 9 



15V <■ 



0.1 nF 



"S' 



*-t J^iJl 



^jii/^fium jiuxii i - 1 



j _>^Ll*Jl |U»! <> ADC ^jJl/^UsJI Jjuil jxiuj <L$jw J-»l*lJI ixjjS^JI liiljljjl 



^r. 



£jL4jLb«ll LiJajll aLjIui 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



4a5il f&c „i 4jnaa-iiH Mi" 1 J^ 1 



p L**^ X LmaJI Jl Analog input (Vi) >JI S,La| J-*> ADC J^il 

.^jlill oiA ^ :iL l5U5 E >JI > y* f j»« < Vr «***>• ~*M 
^to-i ^1 o**!l ^ u^ «W* n^ W W> ^ <M ^ ™< 

: (LOJI fcliJJ Jj121I 

FS 
Q = LSB = — 

^^l, ^ .-.)J&-aM H^ » J*-U cr^^' -M*" (F«H-Scale) FS ^ 

LSB=FS/8 

MSB=7.FS/8 

j^j [0..7] ^i £ >Ji is-Vj < 7FS/8 j ° ^ J*** 3 "-* e^ 43 " JL ^ c? 1 * ^^ 



. . — " i-jU «1uU Ua Jl UJm 

in 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



-<^\l plUi ^i 3 j. <-!■% iMI LJJuiljaJI 





3-bit 
register 


MSB 


bit2 




bitl 


LSB 


bitO 



EllEF 




Eout 



4jJsl>JJ| CD^JuiL LftAlfi O^Jjll (-«-oj c4oC_jiil| i>JUi,| I ^ Jlojuju J_j c ^jjSjLuJI 

.o^juJLI fj-»l (y, j^aj Flash Converter 

yoLjudl t_ju_>A3J| Cj^Juj 

Ijjs (^Ls J| Jjjj) LLJI iiUJI 6* £*WI o**J^ JLeSl jl^>JI Ujlfc Jl* j^^Xm 
uiA;) bjj J3SII UliJJ JjUUI jL_fj»Jl ^Liu t JjuJI 6_« JLei ^J-^l jl^j>JI oLS 
4JUJI ji! Jp-jljj tiiLiJl oJj> jj| Jl^j ^Sll o-^ J-*a*JI J^>JI Jlj liLi c(j_^>JI 

,(SAR) J»wu<II <u J.3L. U IAaj ..Ij£aj Ujj Jjftl 



m 



Lil^jLuU Uijll iLJjui 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



.<-*ll «llc (j iu fiA i all iijinljaJI 



Vi 



Clock 



FS 



Analog input 



r^ 



MSB 



LSB 





Vr 



DAC 



IS 



Digital 
output 



(SAR) Successive 

approximation 

register and control 



(&£■ SJla-j 



DAC output 
SAR output 



-►100 



Time 



110 






'010 



011 



^001 ^ 



111 

110 
101 

100 
011 

010 
001 

000 






irr 



CjLkjLb«JJ Luiajll aLuLu 
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-<^*il l pile. ,«a ^aaJill i_lujl_jaJl 



.ij^JI ^LjJWI jiljsll AD670 ,j~baJI JjJII (\Y-i)JSLi)l o*w 



+5V 



20 



Vin 
0to2.55V 



16 
-o- 



17 

18 

-o- 



19 



11 

-o- 



12 
-o- 



Vcc 



+In high 
+In low 
-In high 
-In low 



AD670 



BPO/UPO 
2's/BIN 



DO 
Dl 
D2 
D3 

D4 
D5 
D6 
D7 

Status 

CS 

CE 
R./W 



GND 



1 LSB 



> 



MSB 






8-bit data 
bus to (j,P 



To (jP 



14 



liJ&L. 



15 



£S- 



13 






>io 



\Y-i Ji^Jl 



Sample & Hold S/H ^LL*il d«U o- 1 



m 



t *l)\^jmrtll 1 ■ ^ jjl aImiLm 
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-<~*.« (Jlc. yi Su^aijill i_S"l J=JI 



Input 



Control 



S/H 



-► Output 



I^Ljjj jljll SjLi^l j» ,!JLlil Ji-'j 

iisliil LtL-lotll SjLS^I _j_» 4^-j-^j 

JaiJl cdl— J.I 3-toJ J_>JI SjLi^ 

.dLi.ll 'ik>Jj «5u>0u Control 



\r-i j^aJi 



^jUU (^jSj U.lic '<LoL>j iJjJuuJI *ji»*l L>Jj|J^ J*"V, *J-iJl BjLi'jJl il— w £jj 

.<>3JI £o Liu,-. \jjl*j Ji-jJl J SjLS")Jl 

jr. jj mj 5u BjI c 

J-Aijj ca>-IjJ| lSjLuj dLulil 



Input 



T 



Out 



Control 



I 



Cr 4 



Control 



(5 — »lj3 



.oSluil ojIjIjJI 



M-i J<LiJl 

aSl>jll Jj-Jj ojii LsJuLc tdl— «JJ i'uj.c i_>4 i_9J-^j SjLi^l j-j>»j il*-j_*j '■L J .q. u JI 
jl1*.j cJ^-Jl j^j>J LjLa< 57_>>JI .■><>■ 65-^i ■*' j**- ^-^1 j-*l c^-d '^L*3 Control 

. A$j>J| ^LlJbj ii>wAllj «_il£ll Jaiixj Jjiil J-ai 



^ro 



CjLajln ill Li jll %LiLji 
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fSajll file, (jj 3ji n^ .all (..IjinljaJl 



Vs 



T 
I 



Ri 



4J?^- 



*>Ui aU^i.1 



\a-i J<LSJ| 
JiNju '"UjlJu I .IJ .. U t-iSSllI ^^Le AfjJL L^J=> LojL?- I |»jlc ^ SjIjJI bj_» !l< ■■*■» 



£lli S K^ . ftw OjUjJS jJ<Lo ^ LfjjLO dL.ll j*T l_3-jjj>j {^^-f)J < *< | (^^J.; 

.JjLfj ^_>«jJI OjSj~< (^Ij^Wj <-J3Sl1I IaIjjW ^1 4JL1JI iojUll Li* Ja^-^j ti^> 



m 



llLajJa^ll Ljajll 4ju-uiu 
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»S«y *l| aivC . J ^ » ■ -»■«■ ■ ■■'! l M "ll ft^Jl 



Input 



Hold 
^ Sample 

I * 

I 



Control 



I 




Output 



Input 



Control 



S H S H S H S 



Output 



IS 



H 



A 



H 



H S 



\\-i J5L5JI 



\rv 



[**|| ^ Am ^W \ . U J] Jl...!.., 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



j^ajJl fjlc ,^3 ^jm^.iill c_J-bJ_j=JI 



SjLlI J£J i>JUil pjj &l ^£jJll ^>«j ..li-£ftj IJUl SjLS^I i_iL>OJl p_3 £>_oj c L$— <L»3j 

pj-L .CMOS U5LJI 6-« 4051 L-liU SjLil vu^U (\v-i)J£-all 6*_» 

ik,^ dlJjj cX0..X7 iuS^II Ji* Sj^. v^ljLil ^Li 0* X iJ5L»3 SjLil vliOlL 

Ji<u Oil °"£U<.1+>&1\ SUill jjij Jl<u ^1 C,B,A LiJaill V L>JJ^I Jiloa lilyi-w 

ol^Loj (^£1 UjIc "US' v.jlaou'Jl ,_jj»ljfl Inhibit ^^ji^oJI Ji»oII Ul tX3 'Im\J\ SLuUI 

,l.ghV,"l" 



16 



Switches 
In/Out 



< 





| 


1 


1 




Vdd Vss 


Vee 


13- 


XO 






14 - 


XI 






15 - 


X2 






12 - 


X3 






1 - 


X4 


MC14051 


X 


5- 


X5 






2 — 


X6 






4- 


X7 








Inhibit 


C B 


A 




1 


1 1 


1 



11 



10 



V~ 

Controls 



Vee^Vss 



Common 
X f~ 3 In/Out 



'WA 



t "» ■* obull 1 iZ* J| 4 ' . .i\ ■ .^ 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



-xSajll ajI& -3 ^ i< f*^. .ri' | i **-■« ! *^j| 



US' tiihiKo <jJa! vi.*JUi^b 4053 j 4052 ^1^1 CMOS USUI pjJLij 
v=j|jlS^| jj^jj v L»j:MJ U^laio-.ll Uj »<L>all 4066 4^12UoJI p^WI SjIj j»j£> Ui! 

^yl* Ua-Uj *ijjL« i5^>j ^Ij.QjSLill J ILajII AD0816 SjIjJI Ui^j i,_L~a>aI|j 



^ y\ i^UjkJl UiJI UuiL. 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



-<-*itt Jlc. jj ^1. i-iTi inll L.MijiljaJl 



lL*& Ljl_Lula 



♦»♦ 



cjLjJU* jjSL» £_o DAC08 JjjlJI Jj-^j SjU (Y-o) t(^-o)^!)lSLiJI ,^»jl_! 

.^Jl£« jLu JJ (joSjJl J->-jJI Ji"^ Jju-Ll li* pj2j *iJJ^- ' J-^>- <-Ijuw ^jIp J^ciaJJ 

Iou^Value of LSB).D 

Value of LSB=Vref/Rref 

.[4.5V,18V] i-Att J34* dull M* JJL. 



U 



dLtjluU LiJajll XLului 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



_<-/tti aJUi ^i ^ji !T> irtll (jjniljaJI 




Vref" 
10.0V 



TTLorCMOS 



\-oJiill 





^jjljijjl 


^LuJI ZJ >i\ 




D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 


lout 


Vo 


LSB 























1 


7.812uA 


39mV 


lJL>v«JI ±J*Ai 


1 























1.000mA 


5.0V 


J.IS JU*. 


1 


1 


1 


1 


1 


1 


1 


1 


1.992mA 


9.96V 



\ l\ 



£iIajLla1] Li-Sajll Aiutliji 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



-<i-.'A \ Jlc ^Jt 'jy ~± .*B cjiuiljaJI 



10.24V - — ► 




TLOSl^^i — Vo 

+ 



8 digital inputs 

Y-oJSLaJl 





^j3\ JAjII 


JtfUJI cj *ji 




D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 


lout(mA) 


Iout(mA) 


Vo(V) 


LyjJI 





























2.040 


-10.20 


L_uL*t Jua 





1 


1 


1 


1 


1 


1 


1 


1.016 


1.024 


-0.040 


Li>U jSLO 


I 























1.024 


1.016 


0.040 


il JU\ 


1 


1 


1 


1 


1 


1 


1 


1 


2.040 





10.20 



Jj dajyi dilSUaj ,> 4jI^j t5? feja &. J^kj ^j>&\ ^_<Uj' 45jLJ| Sj|jJ| JjJh1_^,L 

'iiiSL v_ju£ £*Ij_>jJIj .^jolkll J=uj *31U SjoLxJI 378Hex 4jI^JI ojjJhj— ,1 lij> JbJll 



ur 



l1iL>_j1«_o11 UJqjII S t . ..\ . ., 
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aSaJUl t'l r- . -fi ^ !■ -f^ ■■■» t M l. 1 !! Ukj| 



Buttonl ^UJiilj c c-j^JLLai j_^>J| JLi^ Edit J_8*J| pj*i-|j cDelphi5 4j_5jil 

. jjAJjJJ 



| f ^ j4*jl, f£*3ji 0H EJ 




'.■'. ■:%•■: 


7' " r t 


r ' -i , ' il i r 1 1 ' ■ . V j, ■ ' ^ ^ ■ - i - - 

I j .'-rf .. "V .».." ' , ■ .-f' ■ <\ 

/■\ -•■:■: '--.i/V. ■ ■■.'- 

:".i!oOf=iir)i\&" s ■"t. 1i -'-•'■ ! 
:>/ ■W i ^. ,| ~''YV'-;'^' i '■'• ! . 

<"•; ■ U '-Fs'-T ■> f ' -"■, \-< , .'-' l V- > M . 

■ ■ ' =1 -j-.J! 1-''. - I'm 1 -" 1 ' - " l+ "■* '"' ' J ■ " 




3.4 


Vpjts 


- 


i" " '. " u . 


.'',=>' ' ;-' ''j. ' 


" '.' - 


1 . - - - *"- ' r- J 


■"-"■'■ 


----- c . H ' <l _ jt 


- • 'ti',",. 


.^.^ !-.,■.'■>•.;■-■;";: ^'.-""j 



r-o jslsji 



Var 



Begin 



End; 



Data:byte; 



Buttonl.click "juiij" ^jj| £»«*> 4jjI_^I 



Data: =(StrToFloat(Editl.text) * 255/10); 
OUTP (Data, $378); 



^UluJI ^3 LIaj c^LJwJl ^Iji-I Lil^l ^ BjLu; OUTP 'iJlj^l ol 

j Pascal J Port[$378]:=Data; UJaJj L^L* :U>Ui^I cS*j 3 <378H o^l J! 

: Cr w?J " **^ E^-* ls^ 1 ^'jV)" "^ <y^ Delphi5 j Ul Delphil 

Procedure OutP (DATA:byte,ADD:Word); 
Begin 

ASM 

MOV AL,DATA 
MOV DX,ADD 
OUT DX,AL 
End; 
End; 



\ tr 



iliL.jWU Li. jll UuAu 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



*£aj]I Jlfi. j-i AOi^aSkjill t-UuiljaJI 



tRec_Addr olji*Jl itjIj J3-j LjIjj jj-^j u*j-*i 570 JjjJ.1 »Ijl>o_J o! 

.Tran_Addr LgJI^jp »^> SjI^j <>» Jj^' tJ W f^*" 3 **^J 

Rec Addr 



Trail Addr 



AD 570 



5V, 



DO 



Analog In 



D7 B&C 



4 [0..10] JM 



Rec Addr 



t>40|T 



Tran_Addr 



i-o JiiJl 



->t 



-►t 



^ t£ 



lllLajlujJl Uiajll UulLui 
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a£ajll jJlc ,^1 3j- -~ -til ■ <•. ..t j~ U 



ijU. jjifi Ji>-j£ 378Hex SjI^JI 4j*kijj jju LuUaJI LI^j .UiJLjl oSuJI (> :<Ua>5U 
.^jji^j rj^oS' 37AHex LI^jJI c>» Jj^ 1 kL>JI i».i>vj~»jj toUj^ll 

(i-O)JSLSjb j^injJI iak>db O^-o^i ^IJjjJI J-»* ~&ij* (A 

^\j\Sj\ rfj>\ oJ,Ju Tran_addr J 37AH cy> Jj^l 3-iL=»Jl fbioU ,xJ_c :4_k>!)L, 

378H "UjjJI t (^*_jioJl l>lil SjSi £-»-lj) "U'LiJI 0JUb jJaij (^LSixJl 1—l ^ j. i 3—ijSJu 

.37AH j SELECT 4jL> <^uOL> JJ»..j£ r»j^ 
1 4fljLJ JSL* j^bj tDelphe5 UL i-uS' poU^j ^* SjL-c ^bJl -jL'^jJI &[ 

.<lJjLm)I CjIjLA'jI ,Jju£i»Jj COJjJ^ll S|jl 4ju r^ojJJ (jl l>Sl4JJ 



l-rif ■*«* Ji-*^ 


®EIE3| 








, ' ■■■!*' ■! 

ii • i' 1 ' 

1, ■, , '_* ' - « : " 

; , ■ , 'j ,*, ', ■ 
■ ,■ ■■ ' ii 1 

; ,..__■ \,r 
., -i" " ,7ft, 

i ' " h " ^ 

1 ' „ ' ■.', ■ • ' i 
i i i i ■ 


''iTWB.H 8 ''- V' ■'■V'ji i" 1 i 
,ik*i-'. . :. ,' , ' 

'..'.'','' '■'" '" ' i' 1 '' '■' >,' ' ''' 
■ ' y*i, ".' •■' i' ' '. '■ .', ..' '. 
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pSajll jJlo jj tu-aiJiJl i.ijuiljaJl 



Var 

D:Real; 

t:Integer; 
Begin 

OUTP(0,Rec_Addr); 

t:=GetTicCount; 

Repeat 

Until (GetTickCount-t)>l; 

D:=INP(Rec_Addr)* 1 0/255; 

OUTP(l,Tran_Addr); 

Edit2.Text:=FloatToStr(D); 
End; 



jbii-l 0X1 dU jJ 1 lm.S jtJl Soa-lj jIac 1*j5 ^^ykdj GetTicCount *jIiII Cj[ 

[+> j$*jj c Jj-j IjI^j (y* i»J JU-jJ «^b j_#i INP «^Ls_H L«i .»jj^ lm.S {J -At 

; <- i ,o/>».*u I 4AL t-ij.^j 4. j. j U 

Function INP(ADD:WORD):Byte; 
Var 

DATA:Byte; 
BEGIN 

ASM 

MOV DX,ADD 

IN AL,DX 

MOV DATA,AL 
END; 
END; 

: !>Ijl« cujljis diulj^jJI i_aj^ju (-*<«iJ 2 1 u>jj 

Const 

Rec_Addr=$300; 
Tran_Addr=$301; 

ojU^jJI !>*>_# Cj$jxj dJjjj 1 8255 SjUl ^^Ip BaojuJI J»j_)JI iiliu J dU Jj 

82HeX iooiJb <kSL>al| Jj*~w *<jjy viUjjj cJi-.iaS'B Ll^jJIj c ■rj>"J& A,C 

OUTP($82,$303); 



^ £ \ iTjL.jk.ll Uijll 21UU 



y.i.i'. i.. '.r ' Adi.^.Li.iuai.^i.Li.'ii.ii .i .iiM.r 'i.'. in. i.th 



a£jull ailc (ji 4_U-e»i»ij]l i^Uuil J^Jl 



OUTP($01, Trail); 

5ju-iJlj j«Sll dJJj^ iForml gJjjiJl »Liu| 4j_5Ij*I j L^-ij o^*i J^^i 'SjljkIj 

. a£l»ulI| Jj>wu XshajA 

USU2 SjLij 16 J^aLS r-o 

Ap Sa«1iu "ijji^»j L^jLjSj 4j.Hl n" 3jLiJ 16 Jsjj) LiUu <u_b p-^jj ,JIj-" uLS-ll 

,12Bit 

Ijljjplll l)Jju •ii-'jl i_i^j JjuJI jLui-l -UG 
J3-IjJI JJljo Usjljj* LuA tfJ Ja*"Jl JJjjJI ~j— olj i olJuwJl j_>l JJjJi • 

.JjuJI LL>a^ iiL^L 

. (JjJ-jill 4jVuj • 
.4*131 • 

^Is 0-1 V SjLij ^Lil 0-5V Jju* j.lAioL.1 jic i JjulJJ ^^^1 JLvJI f.jAJL.1 • 

i^ulS" jj Lajfl cuill l>» Clilj4 o«i->o JSl ^A Lfjlc Jj_ua»JI 0-Sl«j .jJ-II fJjJl JJ-C 

illj (jjlilJj .tlk>-^!l i_icUu J! tSJji *** •jiif-S' oo^-*" "ijjj o3 (0-5V BjLi^l 
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,iLl!l »IjJ>JL-.I <-jl^o Sjju^ <j$2u biP-i iBjLi^U "LJujJl ^'jd**-" 4-L»-}U ' j ~p> • 

.<J jja- <_}*<» J.^Wiijj tS/H 
lp L^j^j. jJjj 5jj5>]I SjLi^fl .±u* 1 5 Lnii o SjJjLwJIj IwSyi SjLi^l jj-sljf £J • 



S/H BjIjJ -iLoj <^uj iLJp-Ij Li-Li ilLy tsJJI ADC0816 JjuJI jUlcI ,>^<u 

icU ojLi^J ^-bLa-j ^WLi 1 1000 Samples/S y, cjLu*I| livi Jjl*o ^i (jaj-u 

^ J^«JI Sjflji" ~-ajj ^Wl J£JJlj t Start of Conversion JjJajUl sj-j J-J>-i» jj-2j 



TCLK 



BCLK/4 




7474 dual D 
1-o J^LiJl 



TCLK 



74LS09 



ijjjjjjl >JJ J-i-Jn SjLI (>OjJU TCLK 4JU-A)I Cj|.,At.i.l| _J_C Jj_^l>Jl »J &-££» 

.BLK/4 jjj <JLu _J LjLao «J.Aj.*i.l| ojj> (j£>e Dj^yj .iotlillJki- alJtWLulq 
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SjIj £» ADC0816 JjjJI ^1* oa^IjUI JjjjlJJI BjIj (V-o^HJl JSLAll li_>jj 
^j, jl^ OioUJ a^ ^Itf LM301 oLUJI jjl£« f lAM~/5l SaL^U LF398 dL-JI 



Scslct 

74LS04 



Tclk 1 - 
Intslct - 
IR.Q2- 



BIOR 
BCLK 



BDO- 
BD1 ■ 
BD2- 
BD3- 
BD4- 
BD5- 
BD6- 
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Dl 
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D2 
B3 
D3 
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74LS126 



02 



~6^03 
:= ^-D4 




34 



33 



24 



25 



26 



27 



28 



29 



30 



31 



38 



14 



Start ADC0816 
ALB EOC 

OE Mux Out 

Clock Comparator 

ADDO In 

ADD1 

ADD2 

ADD3 



DO 
Dl 
D2 
D3 
D4 
D5 
D6 
D7 
INO 

i 
IN15 



Expansion 
Control 



REF(+) 



REF(-) 



GND 



1 



13 



15 3 



18 5 



~8l LF398 



Logic Input 
Analog In 



Output 
Logic Ref. 



Hold 
Cap 



37 
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|v£*i_! (Start Couvesion Select) SCSLCT J»_>Jl o! 'E8 J>_iJI ^jb JjuJL ^jx^olJI 
.(30A I.I3JI) E10 f I (30C LIjjJI) TCLK <> o^i ^>- Jd^l ^l-v J^ v^W 
Jb JjjjuJI l>l$j J*> lilt c 4l»j JUi ^oJl ^IJ»1I ii»iUj LF398 d-Ul ^ 

^1 4joiJI dL,UI J*S*J "0" JaiJl IJiA jlu* iSjI-w ^aA^O JjJo-lJl »Juj Jljo .EOO"H" 

J* LiLUl jj— v Lw;g p^y (INTerrupt SeLeCT) INTSLCTJLiJI .«Ui-j J-e 

.TCLK .L* jl EOC JjjuoJI SjI^j SjLiL, J*j, J*i- y, 

(^Sjjj c JjJJJJI c-L^JLjI a AC ( _wij dU J £)U LaiiJj INTSLCT JaiJI jkl* ^L^ I jl 

.(E9Jo>J)) 309H SjIjJI ik-ljj EOC SJU S.JjS jJU*U 

74LS365A 
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.C Jl Isdj «5 (>3 tBasic Jl IiL ^ji >-&£ 1 4JLkJU ^L.^1 r^ljjjil bj-. ^ U»i j^ 



REM TEIS EXAMPLE PROG CONTINUOUSLY ACQIURES AND DISPLAYS DATA FROM 
REM ANY TWO OF THE 16 CHNLS ON THE PROTOBOARD ADC 

REM SET SCSLCT=1 TO ENABLE PORT &H30A TO START CONVERSION 
OUTE30C.2 

INPUT "SELECT FIRST CHNL (0 TO 15)= ;CH1 

INPUT "SECOND CHNL (INPUT SAME NUMBER IF USING ONLY ONE CHN)" ;CH2 

REM 308E IS THE ADC PORT ADDRESS 

55 REM SELECT CHANNEL 

OUTE308, CHI 

REM START CONVERSION BY SENDING ANYTHING TO PORT &30A 
OUT&H30A.0 

REM NO NEED TO WAIT FOR END OF CONVERSION SINCE BASIC IS SO SLOW 
ADOUTl=INP (&K308) 

REM SELECT OTHER CHANAL AND START CONVERSION 
OUT &H308.CH2 
OUT &H30A,0 
ADOUT2=INP(&H308) 

RRINT "CH#" CH 1 "DATA=" ADOUT . . "CH#" CH2 "DATA=" ADOUT2 

GOTO 55 

END 



MeQn STAT 0x309 
#definCNTRLOx30C 
#defin ADC 0x308 
#defin DAC Ox30B 



/* Protoboard statue register. */ 
/* Protoboard control register. */ 
/* A-to-D address and data. */ 
/* D-to-A port address. */ 



main 



{ 

char datum; 

outp (CNTRL.5); /* start conversion on timer tick and*/ 



tinier(5,'m'); 
outp(ADC,l); 



/* enable 8253 output.*/ 
/♦sample every 5 ms*/ 
/*setect channel 1/* 



while (Ikbhit ( ) ) /*Continuc execution until akey is hit. +/ 
if (inp (STAT) & 2) /*Test for end-of-conversion*/ 

{ 

datum=inp (ADC); /*SampIe data. */ 
outp (DAC,datum);/*Output sampled data*/ 
} 
} 
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Jlill Jjj-. ^^j 'Ix>j2j 1.22mV JjULj SjjjjjoJI ^IjJL. t5V c5jL->j L>>->- ^ybutj— < 
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#include 


<stdlib.h> 


^include 


<stdlio.h> 


#include 


<dos.h> 


#include 


<bios.h> 


/*Datas 


declaration and initialisation *****************/ 



short LPT=0; /*shot for short integer :16bits*/ 

clnar RST=0; CLK=0, DQ=0; /*char for byte :8bits*/ 

short initLPT( ) /*Find parallel port address*/ 

LPT = peek (0x0040, 0x0008) /* initialisation of port adresses*/ 
If (LPT= = 0) printf("No parallel port available. \n"); 
Else printf("parallel port installed at $%X\n", LPT; 

Outportb(LPT, 0); /*port outputs initialisation*/ 

Return(LPT) ; 

} 

void outLPT( ) /*write RST, CLK and DQ to LPT port*/ 

} 

unsigned char byte; 
byte=(RST«2)+(CLK«l )+DQ; 
outportb(LPT, byte); 

} 

void outl6b(short number) /*test and send each of 16 bits*/ 

{ 

register unsigned short masque=0x8000; 

do 



{ 



if (number & masque) DQ=0; /*data bit is 1 */ 
else DQ=1; /*databitis 0*/ 



outLPT( ); 

CLK=1; outLPT(); 

CLK=0; outLPT( ); 

Masque »= 1; 

} 
while (masque); 

} 

void writeval (short Na, short Nb) 

converters*/ 

{ 

RST=1;CLK=0;DQ=1; outLPTQ; 

outl6b(Nb); 



/*write bit DQ to LPT port/ 
/*Clock active adge*/ 
/♦Clock return down*/ 



/*16 loops*/ 
/♦transmits Na 



and Nb to 



/* Start of transmission*/ 
/*write Output B*/ 



^o£ 



lZLiLajIuU Uja_jil ^IxuLji 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



n S-v'tl l -JV& « 4jua3umuI <—Uuil oaul 



outl 6b(Na); /*write Output A*/ 

RST=0 CLK=0; DQ=1 ; outLPT( ); /*End of transmission*/ 

} 

#define ESC 0x00 IB 

void main(short nbarg, char *tabarg[ ] ) /* */ 

{ 

short quit; /*pogram output flag*/ 

char car; /*Key entered*/ 

short Na, Nb;/*numbers to be write into converters*/ 

printf(D/AforPC); 

if(!initLPT())exit(0); 

quit=0; Na=0; Nb=0; 

printf ("A .-Modify the value for output A.\n"\ 

"B :Modify the value for output B.\n"\ 

"ESC :Exit Program. \n\n"; 



do 

{ 



while (Ibioskey (1) ); /*Keyboard scan */ 

car= (biosKey (0) & 255); 

switch(car) 

{ 

case ESC: sortie=l; break; 

case e a': 

case ' A' : printf("Enter Value output A: "); fflush(stdout); 

scanf("%i",&Na); 

if(Na<0) Nb Na=0; if(Nb>4095) Nb=4095 ; 

break; 
case 'b': 
case 'B': printf("Enter Value output B: "); fflush(stdout); 

scanf("%i",&Nb); 

if(Nb<0)Nb=0 if(Nb>4095)Nb=4095; 

break; 
default: break; 

} 
writeval (Na, Nb); 



} 
while(lquit); 

} 
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REM 

REM 

CLS 

REM 

Start: 



Period 



Repeat: 



done: 
time: 



control: 



PWM DC MOTOR SPEED CONTROL PROGRAM 

You may only use this program for non-commercial applications 

Input from user the speed control parameter 

INPUT "motor speed power factor (scale 10 to 80)=", P 

IF P > 80 GOTO start 

IF P< 10 GOTO start 

INPUT "motor power on time (range 1-1000 seconds) =", S 

IF S> 1000 GOTO period 

IF S < 1 GOTO period 

H=20 * P 

REM H is high level PWM control output 

L=20 * (80- P) 

REM L is low level PWM control output 

CLS 

LOCATE 10, 5 

PRINT" 

LOCATE 11,1 

FOR i=l TO 8 

PRINT ":"; 

FOR j=l TO 9 

PRINT "."; 

NEXT 

NEXT 

LOCATE 10, 1 

FOR i=l TO P 

PRINT "-"; 

NEXT 

PRINT ">": K=0 

ON TIMER (1) GOSUB time 

TIMER ON 

IF K>S GOTO done 

GOSUB control: REM Endless loop 

GOTO repeat 

STOP 

LOCATE 12, 25 

K=K+1 

PRINT "(power="; P; "time="; k; "seconds)" 

RETURN 

FOR i=l TO H 



•\<>A 



oLt jLi^U \_»^>j3l Slutlui 
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^Sajll ^Jlc <j 3j. ~^».lt iij.,i|jaJ| 



OUT 888, 255: REM 888 is the address of LPT1 data port 

NEXTi 

FOR i=l TO L 

OUT 888, 

NEXTi 

RETURN 



^ajxoJi cAjS>o]j n-o 



L^t>^jj S-jlcj ,35L*j tiju* uLillutoll ,> jjjjJI J i>«jjLil oliijJ.1 (liJKl 



.Intel 8253 BjIjJI <sj DUIiall oljlJl <>j .Auto) I j*«3 ji Jjj*xJ ilj^ 
J3-j jIac J£Ij t 5JL> 16 oli UjUj o|j|j_e iJ!>tt dUuu 8253 SjIxJl o! 

: ^ J*£ JaUil 4S-. dlLiftj tSj^Jl aUSuJl 

<-r*i^ 15^' iS^il ^J J*" <-&$i Jj_ftUj| Ja_>- Lj Lc (>ai»u_« jkU 

.J*JI 
i-aiiuj.1 'ijilalll '<UL>JLj -.jiJI ,J_>|^]| i>^jj| Jjxjj ^.Aj ; 1 JanUI • 

Jajj cJjaIjJI vjjt ^ji* BjlcLjJI ifjLj>JI .icL* ojI .A.i.1 JLLa UUj 

j <UcL. BjjjJ oaiiJil (jJaill Jl»Ljj t itfLi ■ -■! ■=■;'■ dJLLft tills jLc 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



aiajjl Jlc _i Au «rs Mill i m lj,i ill jail 



Jio oai>Jj L«jiCj . JU JjftUJI jbio (1)1 Ulb j_)-£<J *!"r*-^l >-J)J ui 
iibJI .^ylljJI jkLil Ji rj-»JLj ^-iAij '- 1 -*" uiijj Jj-aljJl <&•■>-* 

.JuJI jijj JoAbJl i_9_jb (jJLc OJipLaJI 

Ijli .^jiJl J ijuj-t SjLil ^IJJ u-^lj '2 .LoUJ JjL« :3 ixwJl • 
c i*L« iJuu n/2 J Jle jJaxo jj j--j3J) <^l3 <Uj>jj3 j-JI i«jJ olJI£ 

£)j£> <L»Jj-9 n J-xJI "Uj-3 CjujL? IjJj cicl— v 4 . rn . 't n/2 —J (>ia£>u-sj 
Jjj-I <> ^JV-lo jjaloj t5.1P (n+l)/2 Jj>l (> JLc j kj-a Ij r>»JI 

.2 Jno.'iH j L£ Jjal-ill J->-j< J-*\<j <S^p (n-l)/2 

Sjjj Jjj-I (jj (_>oi»uil jJalll 1>-Ijj JLc (j k j-o J 1 ^ fTJ-*^' :4 k c 'i Jl • 
JjaIjJI Ji»-JL» LJ 1* oai3-Jj[| jtx'ull £] .J_*JI 4_)LjJ j Sju^>.|j jjfcl .,> 

.JuJI JaJj (_JIjJI JjlaJilj cJjJI xjuu 
iiLpJL J_ajj jl^JI ^! »f.,u ->.,L 4 kcUL <ljl-3 £>->JI ' 5 JjL * iJI * 

.JjaUJI ILojjJ SjicLaJl 

8253 atai*2-.l o£l»jj t2MHz ^jia- jjy I5I i^LJI lsjUao 1».Lj ^1 &jSJ»j 

<Luu£ dyjj j^L Ll}3j cSJllII culjljJL a£>u)l jl tintUIl jJjjJ OjJjlC r-j^Jl aA><3— «J 

.ciASjil lia i^ojjJ 8253 J p£>all J^-i J^s ^1 j»£>aJ| 1*15" Lb^ 



<l "\ . CjUj1«U L^jll JtLiLu 
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a£j*j]I alls- (_^ Au n~i niH '."-^j^" 



Pon307H 



D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 


SCI 


SCO 


RL1 


RLO 


M2 


Ml 


MO 


BCD 



m 



D7 


D6 


SCI 


SCO 



D3 


D2 


Dl 


M2 


Ml 


MO 




Select counter 

1 Select counter 1 

1 Select counter 2 
I 1 Illegal 












ModeO 








1 


Mode 1 


X 


1 





Mode 2 


X 


1 


1 


Mode 3 


1 








Mode 4 


1 





1 


Mode 5 



Binary 

1 Binary-coded 
decimal (BCD) 



D5 


D4 


RL1 


RLO 



(d) 



Counter latching operation 

1 Read/load least significant byte only 

Read/load most significant byte only 

1 Read/load least significant byte first.then 
most significant byte 



( c ) 



.V^IUI Jb*Jl DlJ-^J D7JD6 abil&Jl 
O^Jt. jl t^Uy*ll MJ Jlijj p^t ...II oL^ IJ| UjJ 8253 ub^ D5,D4 o^LiJI 

#i5 jjS| o«Ul (1) 

.^1 oyUl (2) 

.Jbty c^U! p5 fy ji*H\ c^Ul (3) 

.obJl JmJ v UuL^ (.jiio-u D3,D2,D1 :cjLL»JI 



ni 



'" y A! b\ w *" ^ ■ ^ ui AluiluJ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



-<-^H Jlc jj ^j»,i-»Atjll <.ijulj^Jl 



^UL>JI (.Uil. ji c (16bit) ^UWI j.ltuIL. J*>u jjjlJI atf IJ! U*» jj_>j :D0 LjUJI 

.BCD ^^l ^j^l 
, jjjtll J-^jj aj (>o_5 o£l><jJI J.-V.X.I 4- u jL 'J I 5_oiSJl J-ojJ) cjSJII i»wojjJ 

fZij cjljjJl 4jIjjj (> StljiJI aj (^sj c JjaIjJI J3-ju iiwl^j j_*JI «j_» :JjV( 42jjJaJl 

(Jala Jj>lj djulj (jaw aj IJJ 4j| ,yi>WJ C'LkjjjJl <US CUaj (5jJI u-jjLjjl (^mAJu 5s-ljjUl 

.S^IjaJI aJJ aj (>J 'J^Jj l3f"« L*^ D5,D4 (2)Jail>JI jj* 



ijSjj dUjJ CClJaJI Jsuuij liiiLAjJI JjJjJJ COj-S'ljJl (jjLuJj JjLo c4j_L>IjJ| <_j^—iL>J| 
ajj i^- ujv c 4jtLl2iL loUtajol J aj u o j cJjJIj Cj_«3jjJ| Qolj-ftj ^>>jLj> liujLo alj->u— 'I 

. jSLiJl J US' 4^-i^JJl iwjJl 53Ltu ^jic 8253 5jb < « ?! *^j 

6yli*JI obl-jJl l»b JlsIL E4..E7 ai^jJIijJxi. Ha— Ijj dJJ jO^ cchIjIajJIj 

.304H..307H 
^pjj 74LS373 dL-Ul ik^ cubljuJI JjaLl. ai^i. E12 .£»oJl.k->. o! 

.Out2 &> (>e SjLs^JI 



> "\ Y (TiU jUJil Ui jll AiuuU 
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aSi'ill f&a (j ^.jijtv i*H i_u»jiI jail 



4*LJI oL=ui <>) SJ^i-Lil 1.1925MHz i^LA.).". i*L«JI J-i-on ^yL* JjlLj 

US' 74L993 SjbJl iL-.l^j 4 ^ylc «l«Io jjjjj h_j_^-iL>JI j*o Ja^ki- jj*I j^ic Sj^>.y,l 

1/274LS393 
Dual modulo 16 counter 



BCLOCK • 



13 



CP 
QO Ql Q2 Q3MR. 



11 10 9 8 12 



CI Tf 00 t-h 

O U O O 

PP « m m 



\i~6 JSLSJI 



!-j Jj-jJI JJ_j3 nj.,ii,aj 
48 
.ijt 2 -1 

:8253 j p^-fc'll J^wmj oIjIjjJI ii^ic L»LjS ^jjj (Jloll Jjj^JI 



RD 


WR 


Al 


AO 




1 











Load counter 


1 








1 


Load counter 1 


1 





1 





Load counter 2 


1 





1 


1 


Write counter word 





1 








Read counter 





1 





1 


Read counter 1 





1 


1 





Read counter 2 



\*\Y 



lllLaj l u^U Li> jll %Liiui 
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S^'W Jlc ,j 3 ;- -- *^ i_Ouil_jaJl 



: ^yLU^ UsIjSjj j oyLUl 65^3 



Port address (hex) 




304 


Counter 


305 


Counter 1 


306 


Counter 2 


307 


Counter register 


30C 


Gate port (bit only) 



.<_>j~iL>JI 3J=uJ^j cjSJJII ojLaJ C j BASIC i*L <bj25l» ;?oLjjj ^J^ Ujij 
jj^ gli-5> 1.1925MHZ jjjSJI plvVi-^ Basic L^lL v rt ^LUI gdJ^-JI 

.TCLK = 500Pulses/Sec 



uUul — Isj"^ 2-LuuJb XStstSJl cjIjIjjJI 

REM Set the status word for counter (00 01 001 0) 

OUT &H307, &H12 

REM Set the status word for counter 1 (01 01 001 0) 

OUT &H307, &H52 

REM Set the status word for counter 2 (01 1 1 1 1 1 0) 

OUT &H307, &HBE 

REM Load counter 

OUT &H304.1 

REM Load counter 1 

OUT &H305,1 

REM Load counter 2 -&H095 1 - 23 8 5 

OUT &H306,&H51 

OUT &H306, &H09 

REM Gate the counters 

OUT &H30C,1 

END 



E -* 3 



\M 



lIjLxj^U-aII LjajJl Aii^L-u 
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j»^Vt\l ailfi. t^ ^JUA^juili ' .I'Tllj-i^l 



Ul 1,0 (^ijIjjJI j JjMl ouUI cp^k '^IjIjjJI i*<jj (u_j pjlJjjJl IJ_B J 

Ja3 tX ^yia^J Jjjuj <oLsuJ »lk*| (> (j51«j C lib >~jy£l\ .JtjJl j-^L1jjJI (jj 

■us cuUa*il 5i>tj o^Sjj t JjaII IJub (j-tuu Function timer() £»li-ll u\ .pJiOL-J,! 
.3.3543 u.S ojjSjjjjOj .(iulS iSj^j t5 L« 1 Lub jj£lo) i u , m , S' ^* 
(^-aj 5m.S J.5 cjLJuj -uLju jIxjJI o-« J-^ Timer (5,'m 1 ) Iou_UjJI ^1 

.inLlill oo\jei jl JjJjjJl J-U l5 j>1 *j*^>J u^Ij*^I jjiuoll lg,o.\>.."ujj liiLajJ 

a 

jJjJjJl |)«j c5j.a1.jo CjLoju L>0L1» 2 .kojjy oIjIajuI — l»jj_> xjLUI IjuA £j| 

.pjiJI r&^ Lu>>Jl ^«j2JLj ^y>vij £)l i-a>o jIjjJI o^*-« &I ik>MJ.L 

.2 4-ojaIU 4jl>u3 



tfdefine CNTO 0x304 
#defme CNT1 0x305 
#defme CNT2 0x306 
#defme TCNTRL 0x307 

timer (period, unit) 
int period; 
char unit; 

{ 

chartic[6]; 

unsigned int tottics ; 

if(unit=='u') 



/* First counter register */ 
/* Second counter register */ 
/* Third counter register */ 
/* Timer control register */ 



/* Microseconds */ 



{ 

tottics = (float) period /3.3543; 

tic[5]= tottics /256; 

tic[4] = tottics %256; 

tic[3] = 0; 

tic[2] = 2: 

tic[l] = 

tic[0] = 2: 



\\o 



OL*ji«-*ll U-a jll AiuiLud 
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>Saj1| sllc. jjj ■! ji fT% miM I IJmljaJI 



} 

if (unit= ='m') /* Mlliseconds */ 

{ 

tic[5] = (period*2) / 256; 

tic[4] = (period*2) % 256; 

tic[3] = 1 

tic[2] = 42; 

tic[l] = 0; 

lic[0] = 2; 

} 
if (unit= ='s') /* Seconds */ 

tic[5] = (period*2) / 256; 
tic[4] = (period*2) % 256; 
tic[3] = 0xl7; 
tic[2] = 0x4B; 
tic[l] = 0; 
lic[0] = 100; 

} 
oulp (TCNTRL,0x34); 

/♦Counter 0, load LSB and MSB, mode 2 */ 

oulp (TCNTRL,0x74); 

/♦Counter 1, load LSB and MSB, mode 2 */ 

outp (TCNTRL,0xB4); 

/♦Counter 2, load LSB and MSB, mode 2 */ 

outp (CNT0,tic[0]); 

outp (CNT0,tic[l]) 

oulp (CNTl,tic[2]) 

outp (CNTl,tic[3]) 

outp (CNT2,tic[4]) 

outp (CNT2,tic[5]) 

} 



2 JsuuJL 1,0 ^jUJI Z**j-> |v3LJ BASIC <-iL ijjiim ^bJl ^LijjJl j 
.i£jjIjj>JI jc j Ija juAj cjjJI J!>L> l_JJ,Vi< jkj->JI [ J*i-i li^-" 1 Ko.'JU 2 jIjujJIj 
TIME ^Sy»JI ^lijJI Ul »l»J-8*l3j pj-iy oIjIjljJI ^jjuj INIT ^j-^JI ^ji-i\ 
.(^j^l ouUI) BLj ((/ft^l c^jLJI) BH J <>J> 2 jIj*IJ aJUJI '<uu2JI ^ ajiui 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



jxSajJI aJlc ^ ^J- "^ "'^ UXLkJlt^aJI 



REM 


This is routine INIT 


REM 


set the status word for counter (00010010) 


OUT 


&H307, &H12 


REM 


set the status word for counter 1 (01010010) 


OUT 


&H307, &H52 


REM 


set the status word for counter 2 (10001 110) 


OUT 


&H307, &H9E 


REM 


load counter 


OUT 


&H304J 


REM 


load counter 1 


OUT 


&H305J 


REM 


load counter 2 


OUT 


&H306, &HFF 


OUT 


&H306, &HFF 


REM 


gate the counters 


OUT 


&H30Q1 


RETURN 


REM 


This is routine TIME 


REM 


set the statue word to read counter 2 (10000000) 


OUT 


&H307,&H80 


BL=INP(&H306) 


BH-INP (&H306) 


RETURN 



(Joystick) Ui*h\ \ue SjU SLSU* Y-« 

oa*jJ *As-X» aJJ^Loi £)l c£aj dJJjS" c iuj-jli- Sjlj JjjjJa (jft i_iy»iL>Jl Jl <_jl*Jl L-ftC 

. jj^»JI jl olojUUl o»LJj t4. Jh*i , l l cjljLi^ll 
Ulu X0.X4 Jl il^ajx. (j-aj t74LS244 JjLJI ik~.ljj J>*3 J_>UI o! 
cX7 ,Uill Jl X5,X6 J} o^-s>i '556 l»^sJl Jj-La ol***^< 555 <yjlj Wj-^ 



nv 



LjLu oAjuoIj UJa Jl Aiutlui 
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p^i'ti «Slc. ,j S^. ~i. ZM i nmljaJI 



jJa-iSl dil .j^'>»iJ 45"_>>- Jl L»a*]| *-j>y •Jj-^v Basic 'ijL b*«ljj-j »j_aj ( JjU : iJj 
.(30DH aljA*]|-E13 (.SL^oJl Ja*) Ll^JI B*lj!J Jiy> £,U^ 6* SjU 700..740 

: t e*JJJ_)Jl fl-ubjjJJ o"jj><io li>}l3 pj2jj 

."ilLoui jl Ljjjj "iSj>Jl j 5jLj]| £>* SjUc XI 

LJI J^l ,> XI=-1 • 

.0*>Jl Lk-i 6* XI=+1 • 

.•«iS>^ XI=0 • 

.Ji^ij ^ybl iSpJI J ojbyi 5P SjIjc yi 

. Ji~Ml J^-i cy> YI=-1 • 

. JloSi j^-i ,> Yl=+i • 

.45> ^ YI=0 • 



\ \ A i^Ujlu-Jl UijH *LXi 
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jiSajll jjlc. jJ A^oaJJl t_uuil jaJl 



74LS244 



18 



16 



14 



Data 
bus 



12 



BIOR 
E9 



BIOW- 



Yl 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
Y8 



XI 
X2 
X3 
X4 
X5 
X6 
X7 
X8 



Gl G2 



74LS32 



E9 — l—i-/ 



4-5V 



>1K 



11 



13 



15 



17 






19 



1 



P 



+5V 



1/2 556 




.40K 
x potentiometer £-^ 



lOOnF ± 



I 



Output 
Threshold 

Control 
Discharge 

Trigger 



1 
I 



lOnF 



+5V 

. 40K 12 
x potentiometer \A T 



1/2 556 



13 



lOOnF i 



I 



Output 
Threshold 

Control 
Discharge 

Trigger 



11 



I 



lOnF 



8 



\a-e JSLiJI 



\jJip.\ pay J* iWjJI J»t (> YI j XI (iJii-i (j-^jJI p^jJl 



m 



tljUijl«-ttU l*i"jJl AIuAmi 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



-<-*.*i\ l »]\c ^3 'Lu^St-Ulit ' ."■Jllj"- " 



50 CLS 

100 ROW=l:COL=l 

1 05 REM CALL THE READ PORT SUBROUTINE 

110 GOSUB695 

1 1 5 REM CHECK IF FIRE BUTTON PRESSED 

1 20 IF FB=1 THEN GOSUB 800 

125 REM CHECK IF NO MOVEMENT 

130 IF XI=0 AND YI=0 THEN GOTO 1 10 

140 IF XI=-1 THEN COL=COL-l 

150 IF XI=1 THEN COL =COL+l 

160 IF YI=-1 THEN ROW=ROW+l 

1 70 IF YI=1 THEN ROW=ROW-l 

180 IF ROW=0 THEN ROW=l 

1 90 IF COL=0 THEN COL=l 

200 IF ROW=25 THEN ROW=24 

210 IF COL=81 THEN COL=80 

2 1 5 REM PLACE CURSOR BASED ON ROW AND COL 

220 LOCATE ROW, COL, 1, 0, 7 

230 GOTO 105 

695 REM A SUBROUTINE TO READ THE PORT 

700 XT%=1NP (&H30D) AND &H1F 

705 REM GET X DIRECTION 

7 1 XI=SGN(XT% AND &H4) - SGN(XT% AND 8) 

7 1 5 REM GET Y DIRECTION 

720 YI=SGN(XT% AND 2) - SGN (XT% AND 1) 

725 REM GET THE FIRE BUTTON INFORMATION 

730 FB=1 - SGN(XT% AND 16) 

800 BEEP 

810 RETURN 



^ Y * cjUj!ji*U Uijll il^Lii 



y.i.i'. i.. '.r ' Adi.^.Li.iuai.^i.Li.'ii.ii .i .iiM.r 'i.'. in. i.th 



a£aoll aJVc, jj ^Ji^aijill * M rl l J^ll 



V>-bJi Joystick —II AJiji jp ^*. qAAa A-o 

£jj4 lju-ojJ .j>jl 200,000 j Cxi Sjja1< i«jli« ojL>0La3 ^Ij 1 Joystick ji SjUUI 



5V 

A 



100K| 



15 



lSyt\ Oljb Jl 



9 



11 



12 



13 



2.2K 
— wv- 



o 



+3.3V 



.01 





(^jlwu* t^JUtfU 



jvii jj^->Ijj' 






^Wj^ *i'ji lil 



n-e jiaJi 



^^j iUjj (JKll jjb J^ 3j_UI j_-a2J| *UJL i_,j_^L>J| ._^2j LIjuJI j 
.Bjj^j 1«ja) (J55[ll ^j>„il »pUI o-»_>Jl LTtk f- 5 6-«J '(off) «-ii SJUj jjiL-jJljiJI 



W) 



£jLa aLull Lila ill 4luAui 
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fS-»lW flic ^ 3j. n-i, *iti i_uu1jaJl 



4jJ*3 til j! iQbasic S^jjjJI i«J j Stick iiJjjJI Ja>o«.L ,>jJI dlJj iiyw d l ^^ 

.e^J>^il IJJ> JlaJ li^f lilAJ j c5ji»-l 
itunlaj <U r^""*-"? iLj_3 ju_1«j 4_09l2ll ^JjJj-jJ -j-LL-sO U-Jj t 4_ojUu ,_jjLj_Aj »Ls-aJI <j— e 

tl _j^,L>JI 'ik-.!.^ J^jJl ^LS ijuliol (W— o) Ji-3Jlj ii-i^l SjIjJI (5_L>o cj_^>JI 
LajIj^j) SjIjU ioU <j!«j aj <LM324 cjLLwJI jj-SLo »Ijl»o— »l SjIjJI oljb j Ja_»-!5lj 
'ijAx^j j»iij ,jl "-t*- - *^ j^->JI a^L^j tQbasic iiL t ^ j ifT jjjLJjj jj— Jl f-~&£ L«^ .9V 



To Joystick Port 




Input (0-5V) 



w-a JiAJi 



wv 



LllUjU *\\ LJajll 5Iwi« 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



-<-~"l l JVc. (J ^jjuoiJill i_UuiljaJl 



' Measuning voltage through joystick port 
CLS 

PRINT "Calibration needs 2 Known values," 
PRINT "preferably near ends of range." 

c 

OPTION BASE 1 

DIM RDG(2), VALUE(2) 

FOR=lT0 2 

PRINT 

PRINT "Connect Known value" ; L; " and press any Key. . ." 

WHILE INKYS = "" 

RDG (L) = STICK (0) 

LOCATE CSRLIN, 1 

PRINT "Reading: "; RDG (L); " "; 

WEND 

PRINT 

INPUT "Actual value"; VALUE (L) 

NEXTL 

FACTOR =(1/VALUE(2)- 1/VALUE (1))/(RDG(2)-RDG(1)) 

OFFSET=. 5 * (l/VALUE(2)-FACTOR* 

RDG(2) + l/VALUE(l)-FACTOR* 

RDG(l)) 

PRINT 

PRINT "Factor=",FACTOR, "Offser=", 

OFFSET 

G 

c Taking readings 

c 

PRINT 

PRINT "Taking readings continuously. Exit with Ctrl-Break." 

PRINT 

G 

WHILE 1 

RDG=STICK(0) 

VALUE=l/(FACTOR * RDG + OFFSET) 

LOCATE CSRLIN, 1,0 
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PRINT USING "#### ####.##"; RDG; 

VALUE; 

WEND 

.loiftj tfl culibV 8 JjUj 43J pJ&S BjLjJJI Lac \>\% £)I_j jJ-jJI i->-l v-^ - ,i '-&>^U 
i^jIjIjj Jji>o-.l J-i»ij ,jL*i lkLjJ} '<L5j ^jLc Jj_-cl>JJ .255 Jj £&-> r^y-i dL^ 

s 

ui t 4jjUJ| LajLo- j 4juLijj3 jaIjJsj cuLjbw ^. n iLi olSlkuJ »li>oL Ijju-5 

32 jj* 5jLiJ 32 JU»oj AjJaU cjU^JjJI Jj-a*d 4jjjj253j iSltu _j»tlij» 4_ojIj Ly 

« , , e 

tUART iijlj Jjs L$„l.*>,g j 4jL*LuJI SIjaJI j^Ojuj .UbU lljlj U5 SjLill jl cuLuj^JII 
i_i3_^L>Jl dLLej >( j«£jJLjj \x-£J& Jl '■uL-A-.jJI tuLojkU J-jj>J ,_yl-* J_»xj { jiJ\ 

.(COM1..COM4) 4.,|,l I..," cubljj gj ^a^si\ 

CJ*-J JJ^jJI iuSi oiJ=>-^^J .45U=aJl oi-fJ L5 5jJil-u3jlJ x J n , V . l l (\A-0) JiLiJl (jjj_. 

l^ss .(0..7, 8.. 15, 16..23, 24..31) v-*^' ^ ur* J-*-!-** 8 oli ^^j^ 
JJ>.j jjj^xjj v 1 -* " 1 (^ ,i4 * > " ' V*^ Jl p- 5 cmj ' Buffers Jj_Jl p—i J| If*-*^- 

JljJLL-i'lJIj SjlaiiJI 0Ju>-j jxP jaj 4JL>aiU Ajuj^I J£-IjJI «JJ» .ic^ju^j J£ ,> JaA3 AtkIj 

.(CTS, DSR, RI, DCD) ^JULoll tyjfJl J*.|j* Jl J-rfj cCOM Driver/Reciver 



<\ v £ liUjlu-oll LijM 3JJU 
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a£a"i» aJl& ^1 4Xirfl^.kiill L-lUjIjaJ! 



jl«j .(RTS, DTR, TXD) IJ-JLuJI LljJl ^,14* Jl«3-.l (Jb-. cj_>|jll ^UkU^ 
<rjiJl cj|jLi[ J^»j cTTL Jj RS232 (J j" .>k< £>_» 4.jl >J,.jjII ddjLA'jl ij jum kx .A 



(inputs 24. ..3F) (inputs 16...23 ~) (inputs 08...15^) (inputs OO...Q : r ) 



/ 



Buffer #4 



,' 



MUX #4 



.'- 



, 8 



Buffer #3 






.' 



Buffer #2 



MUX #3 



,'3 



,' 



MUX #2 



,'3 



Com Driver / Receiver 



c 



,'4 



,'3 



Com Port 



J 



\A-o J&SJI 



-' 



Buffer #1 



,' 



MUX#1 



,'3 



Wo 
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y>_j JLsOU (j^LiJl ^Ij^-^lj (Qbasic iiL i_o£ ialtJl oi$J JjjLJoJIj SjLaJI p«ljj_j 
^IjSlI L-jji'l Basic -w.tijj tsi ,> d^ 1 |ju» ^jJJaJ c£»lSjxJI J <jjx_« CARD32DI 

:LJUJ| 

CALL CARD32DI (COMADDRESS, Channel(), DATAO, DATA1, 

DATA2, DATA3) 

: 4.jt„.l.,.-ll L.I3JI ol>»* COMADDRESS 



jlijJuJI 


^W 


&H3F8 


COM1 


&H2F8 


COM2 


&H3EB 


COM3 


&H2EB 


COM4 



jju SIjaJI IIU. jviuj .31..0 cy> jJt,y *_j l>o>w>a j|j_ci 3iy_jM ; CHANNEL ( ) 
«.LcjJ_-»l a_*j 5_c^*>k JjSJ L—iLjjJI 3JUJI «— ou DATA0,1,2,3 .«-Ij_p-)I| «-LcjlL-J 

j LuJI UliJl CHO C4JL*. 32 J^ iicUw i*!* J5LSJ ILtfSlI £«l>J 4j«hUI 3JUJI 

.LUII 4Jl>JICH31 

SUB CARD32DI (COMADDRESS, CHANNEL ( ), DATAO, DATA1, 

DATA2, DATA3) 

DATA0=0: DATA1=0: DATA2=0: DATA3=0 

FOR BIT=0 TO 7 

IF (BIT AND l)=(INP(COMADDRESS+4) AND1) THEN 
OUT(COMADDRESS+4), INP(COMADDRESS+4) XOR 1 

END IF 

IF (BIT AND 2)=(INP(COMADDRESS+4) AND2) THEN 
OUT(COMADDRESS+4), INP(COMADDRESS+4) XOR 2 

END IF 

IF (BIT AND 4)=(INP(COMADDRESS+3) AND64)/16 THEN 
OUT(COMADDRESS+3), INP(COMADDRESS+3) XOR 64 

END IF 
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OUT COMADDRESS +1, 
OUT COMADDRESS +2, 

INDATA=INP (COMADDRESS +6) AND 240 

CHANNEL (BIT) = (INDATA AND 16)/16 
CHANNEL (BIT+8) = (INDATA AND 32)/32 
CHANNEL (BIT+16) = (INDATA AND 64)/64 
CHANNEL (BIT+24) = (INDATA AND 128)/128 

DATA0=D ATAO + CHANNEL(BIT) * 2 A BIT 
DATA1=DATA1 + CHANNEL(BIT+8) * 2 A BIT 
DATA2=DATA2 + CHANNEL(BIT+16) * 2 A BIT 
DATA3=DATA3 + CHANNEL(BIT+24) * 2 A BIT 



^aJl SjLi) ^mJ ^.rt^ittl U1J_ju»UJI fhVi nil ^ •-© 

jLj-t/.^ j ->- JaJaJKo jwij Luu t'AjuUaJI *<bljj ^J^jt. u_C i_jj-u.I»JI Jj Lfrkujj t ij-ij^SSJ^I 
^Juw OjlJI 0JJ> j .A>J~o . i_J3~jU>JI iiLi (^ JaJaivll I j_8» jL-fUj Cu-Lill j-ojjJJ 

fi 3 * * * 

J=ujJI £,IS IwltJl 4JI3J jj* t—jj— »L»J1 jw J-a3 isLLuJl sj_» oi Lwj .Basic 3_*L v-j£ 

St £ 

JjuJII (> SjIjJI bjj* uJJbj c'iSlkJI oa^J LjSLj^ U"^ (T— 0) J^ill 6^ 
.+2.04V.._2.048V 6* ^IjB ^ SjLil a,g£U J5^JS ^jJI IC4 ,jI*JuaJl (j*3_>Jl 
Ojj a^JI ^Ijij ^bJLj c2 J^Uu IC4 JjjJI qJ> jfSi dC6a o,L_U*Jl _>j_£. 
jLo" Jl ^»JI J^-j^oj IC7 J4&I r -yb Djj^j .IC6a^5ll ^> ^Lc +4.096..-4.096 
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Jp ia-jio 4.09V UjjSj (JjLj jLjJlU Ii-ohft^ll '<uo_aJlj .Rsense I_ojUll i*jJ ^Lc 

.Rsense i»jUII iaJ 

ik-il^j <L-iLi5 aJb \x&>- jJjj DutjLli.1l I Co>J j*ai*Jl J jLuJl &U cJjLaIIj 

(jls t Rsense 'Lopii JssJ>-\ 6* i>jUJI *Lki*S!l lSjUj XxJu .IC6b ^yL-jtaJl jjl-aII 
.IC7 jaSJJ L-jSjJI joi Ji>oJI SjLil 6* i»b jjS^I Ij*J L-j£*ll JijJI SjLiJ 
pi (>j tjLall jjJ^jJ DAC JjoiL -jljjjJl *£>J-j lU tfL-*Jl ij_Uc *juj ji_c 
^gl=.jj) t ADC JjjJI iiujl^j jLui-^l ctjj>o _ > ^vi«JLi jLuJl jj^« ai* £*^*" -^^l y'-'y 

.480 x640 ^» LiUJI ojj .v^UJl LiLS ^ 
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Fl Terminates 



Fl Terminates 



4V 

3V 

2V 

IV 

OV 

-IV 

-2V 

-3V 

-4V 

4V 
3V 
2V 
IV 
OV 
-IV 
-2V 
-3V 
-4V 



1 

MAX 



OniA 



MAX 



1 1 ' 1 1 1 I 
1 1 ' 1 1 1 1 

1 J ' [ 1 1 1 


1 1 ' 1 1 1 1 
I r ' i ill 


'/: i : : : : 



MAX 



OrnA 



+1 



MAX 



INTRO: 

PRINT "WHERE IS THE CIRCUIT CONNECTED? ENTER 1 FOR LPT1 

OR 2 FOR LPT2" 

INPUT P% 

IF P%=1THENP0RT&=&H378 

IF P%=2THEN PORT&=&H278 

IF P%-10R P&=2 THEN GOTO INTROl 

PRINT "WRONG! III! IPLEASE TRY AGAIN" 

GOTO INTRO 

INTOl: 



\M 



L^jLa^U-aU Lk-ajli <LuLji 
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ON KEY (1) GOSUB FINISH 
KEY (1) ON 

MAIN: 

'DEFINE SOME VARIABLES 

DIMY(512) 

DIM DIN(12) AS INTEGER, DOUT(12) AS INTEGER 

'SET UP DISPLAY FOR OUTPUT 

CLSO 

SCREEN 12 

WINDOW (-120, -55X520, 435) 

LINE (0, -5X0,4 10), 1 

LINE (-5, 0X512,0),! 
LINE (512, -5)-(512,410),l 

LINE(-5,410)-(512,410),1 

LINE (-5, 205)-(512,205), I 

LINE (256, -5X256,41 0),1 

LINE(-5,51)-(0,51),1 

LINE (-5, 102)-(0,102),1 

LINE (-5, 153)-(0,153),1 

LINE (-5, 256)-(0,256),l 

LINE (-5, 308)-(0,308),l 

LINE(-5,359)-(0,359),l 

LINE (64, -5X64,0), 1 

LINE (128, -5X128, 0),1 

LINE (192, -5X192, 0),1 

LINE (320, -5)-(320, 0),1 

LlNE(384,-5)-(384,0),l 

LINE (448, -5)-(448, 0),1 

COLOR 9 

LOCATE 1, 1, 0: PRINT "CURRENT-VOLTAGE CURVE TRACER* 

LOCATE 20, 1, 0: PRINT "Fl TERMINATES" 

LOCATE 2, 12, 0: PRINT "+4V" 

LOCATE 15,13, 0: PRINT "0V" 

LOCATE 27, 12, 0: PRINT "-4V" 

LOCATE 28, 15, 0: PRINT "-Imax" 

LOCATE 28, 46, 0: PRINT "0mA" 



\ ay iIiUjImU Lijll iluLa 
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LOCATE 28, 75, 0: PRINT "+Imax" 

LOCATE 10, 1,0 
PRINT "Rs Imax" 
PRINT "100R 40mA" 
PRINT "IK 4mA" 
PRINT " 1 OK 400|oA" 
PRINT "100K40jjA" 

START: 

IDATA&=&H10 

OUT PORT&, IDATA& 

Z&=8 

GOSUB 10 

FORX&=l TO 511 STEP1 

Z&=8*(X&+1) 

GUSUB 10 

PSET (X&, Y(X&)), 

IF Y(X&)=0 THEN PSET (X&,Y(X&)), 1 

IF Y(X&)=205 THEN PSET (X&,Y(X&)), 1 

IF X&=256 THEN PSET (X&,Y(X&)),1 

Y(X&)=INT (ODATA&/10) 

IF Y(X&)>408THEN Y(X&)=409 

IF Y(X&)< 1THEN Y(X&)=1 

PSET (X& 5 Y(X&)), 4 

NEXT X& 

GOTO START 

10: 

ODATA&=&H0 
IDATA&=IDATA& AND &HEF 
OUT PORT&, IDATA& 
WAIT (PORT& +&H1), &H8 



DOUT 

IDATA&=IDATA& OR &H4 
OUT PORT&, IDATA& 
IDATA&=IDATA& AND &HF3 
OUT PORT&, IDATA& 



\ AV ^UjL^il Uijll SILXi 
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FOR SHJFT=1 1 TO STEP -1 
DOUT(SfflFT)=(INP(PORT&+&Hl)AND&H8) 
ODATA&=ODATA&+DOUT (SHIFT) * 2 A (SHIFT-3) 
IDATA&=IDATA OR ((Z& AND (2 A SHIFT)) / (2 A SHIFT) * 8) 

OUT PORT&, IDATA& 
IDATA&=IDATA& OR &h4 
OUT PORT&, IDATA& 
IDATA&=IDATA& AND &HF3 
OUT PORT&, IDATA& 
NEXT SHIFT 

IDATA&=IDATA& OR &H10 
OUT PORT&, IDATA& 

RETURN 

FINISH 

END 
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"iiLob J^->JI J-j.-f-xj Jlla j 3j.A»ouj!I iijljjl Cj|j ^yA lifb lUjWi, .nil SjljJl 
4Jru-->mJI Sjlj^Jl i-»-jJ Aj i-u—jLojlo IJi-jJJ- aJAJ (fill LM35 _j l_jJ=J I £>o Bjl^jj*. yaL^u*- 

.(i^-jj JS3 10 mV) 

Rec_Addr 



AD 570 



Tran_Addr 



5V, 



DO 



Analog In 



D7 B&C 



J 5 " j& 

[0..10] 

M <^xlO 




Rec_Addr 



I 



t>40jT 



Tran_Addr 



Vcc 
1 



LM 
35 



X 



->t 



-►t 



YY-o J^SJI 



\Ao 
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ojLoIjjj-I £^c L>-^ ^ UjSj cDelphi5 jj^J=uJI ilu <>-J -tolJ^jJI Ija v^ 

Out-Port 5^lj^VI 
iiL L^juLjj-j v-j-^J .Tran_Addr 4jI_jj-II (_jLc r-lj-H <j-j!>»-1 u-c SjL-c 

Get Heat Degrees g\2l\ 
4_>IjlaJ| J pj2j >±.i-t>- 4jJL>JI 'ikaJLII J Sjlj^Jl i>-jJ o-Lj-tj ("vIj-" l^-ft c>2j 
pjjL» «i X Jyoil Jl Rec_Addr IjI^JI J-»-Ju> ^jLc Sjl>(_jjL_II L iikU l i<u_aJI Ss-Ij-Sj 

uLxJl <wl jj* Sjl_pJl "bj-jjJ 4-i2jii->Jl la-jlII jLhj jo £yo_j Jl$j> J| 4<uJLl| 0J_» (JjjjCLj 

.Get Heat Degrees 
(Buttonl) jltf&>n jj SjjIj^-I 



J£»JI Jl Get Heat Degrees ^jIoJI i*J LLtf ,_£_» -jJl |jlj» <>-i> SjiijjJl loo-Loll 

Editl 

Timer 1 oSjJI 2^31^ 

■±.u.o. lSec ,>jJI ^y^ oaJ-P '^-* ■ K^ - A; Interval i>«j JjsT dJj jajl^—j 4S_»j(y».l 

.ftkjj jjJuj (oJj*}\) o-liil ^LjjaiJI jIj^II Ol jW^W **>-JJ ^.L*^ 

5^k>JI SjIjj pjj Chartl ^LuJI Jak>JI Jl j_oj>-I .L3. iiUol ojJjll ^hI^I J pi-» 

. Jj>|aj 4jjl«\JI 
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(Button2) ^JLJI k*)l j j 4*>\y>-\ 



:olfe»5U 



ju-cj .S-^jSSlI oLI^jjlJI tHjL3-« XXXX, YYYY J^j. 
Jj5 J^-j 4jI3ji£378H IjIjjJI Jj-*b ^lj>o 4_*jILJI ^LjI-jj JLutU*l 

.Lfl» 5»ljill 

Ljj Lijjl (ji) c LftJjjJ ,£^1 i*J_>^Jlj ^-i^HjJ 5?*~J#N M- 8 ** 1 -' t)iill (j-« * 

Delphi jj^kiJI 'ij-u »Ijl>o-J o-t L— <lJu> 5j_Sls ^LkeJ LSJH* J5L>. 



BEE 



.^\ vi :> 



.< : ».:■?•. ..*-.:- 
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1161 
1232 
1214 
1233 
1323 
1441 
1478 
1483 
1582 
1492 
1509 
1402 
1420 
1446 
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unit HeatUnit; 
interface 

uses 

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, 
Dialogs, 

StdCtrls, TeEngine, Series, ExtCtrls, TeeProcs, Chart, Spin, Buttons; 

type 
TForm 1 = class(TForm) 

GroupBox2: TGroupBox; 

Button l:TButton; 

EditkTEdit; 

Chart kTChart; 

abboud: TLineSeries; 

Timer 1: TTimer; 

Button2: TButton; 

BitBtnl:TBitBtn; 

procedure Button lClick(Sender: TObject); 

procedure Timer lTimer(Sender: TObject); 

procedure Button2Click(Sender: TObject); 

procedure FormCreate(Sender: TObject); 
private 

{ Private declarations } 
public 

{ Public declarations } 
end; 

var 
Forml: TForm 1; 

implementation 

{$R *.DFM} 
Const 

Tran_Addr= XXXX; 

Rec_Addr= YYYY; 
var 

t: integer; 
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procedure out_port(x:byte); 
begin 
asm 
mov dx, TranAddr 
mov al,x 
out dx,al 
end; 
end; 

function GetHeatDegrees:Real; 
var 

x:byte; 
Voltage:Real; 
begin 
asm 
mov dx, Rec_Addr 
in al,dx 
mov x,al 
end; 

VoItage:=x/255; 
GetHeatDegrees:=Voltage* 1 00; 
end; 

procedure TForml.ButtonlClick(Sender: TObject); 
begin 

out_port($00); 

sleep(l); 

edit 1 .text:=floattostr(GetHeatDegrees); 

out_port($01); 
end; 

procedure TForml. Timer lTimer(Sender: TObject); 
begin 

out_port($00); 

sleep(l) 

abboudAddXY(t,trunc(GetHeatDegrees),",clred); 

out_port($01); 
t:=t+l; 
end; 

procedure TForml. Button2Click(Sender: TObject); 
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begin 

out_port($01); 

Timer 1 .enabled :=true; 
end; 

procedure TForml.FormCreate(Sender: TObject); 
begin 

out_port($01); 
end; 

end. 



^uuU j ^jjjL*L*jJ| (^jjLjI^jJI .|,A»JL*jI ^jLc *j-uaJl ^ lA- ,>» li-ft LjJllo j 
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TFormi = class (TForm) 

Buttonl: TButton; 

Button2: TButton; 

Editi: TEdit; 

procedure Button2Click (Sender : Tub 

procedure ButtoniClick(Sender : TOb 

procedure ForroCreate (Sender : TObje 
private 

C Private declarations > 
public 



INP (ADD) ^LUI 

.ADD ^l^uJI olj 0I3JJI J»IJl» i«J4J £.UJI \JA Jyu 

OUT P (DATA, ADD) hu\y>^ I 
.ADD aljUl J! DATA o^UI j-l_p.L r yi IjSI^I dj* J 

SET_PORT k5l>>)fl 
.iuLUL HI*. 19200 Ja*4J J-,1^1 ,0. ^i^ DIV2 cDIVl f*-JSJI 



m 



liUjl»-Jl Uajll iULi 
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Transmit (val) ^I^VI 

. JL-j^ll Jai- jxc val CLulJI JL*jb S-ul^s-^l eJA <>j2j 

Button2 jjJI 4jjI y?l 

<1)5l»jj tj^il i_J^l>Jl £>« CjuL Jyoj ( _I3- jUajul 4lL>o j^jl-JjjJI j^Jj 

Buttonl jjll k$l>>.j 

.I_i_j><*!l jr!^j3 J^jJ •/• J^ jj Edltl j£»JI (_9jL>*4 JjyljJJ-'jIl OJlB ~wl«3 

Forml gJjAJJI «.Uu| <L»jI j^j-j 

, <bl^jj| o^ULm Jautui LfoS oju 

unit Comm; 

interface 

uses 
SysUtils, WinTypes, WinProcs, Messages, Classes, Graphics, Controls, 
Forms, Dialogs, StdClrls, Buttons; 

type 
TForml = class(TForm) 

Buttonl: TButton; 

Button2: TButton; 

Hditl: TEdit; 

procedure Button2Click(Sendcr: TObjcct); 

procedure Buttonl CI ick(Sender: TObject); 

procedure FormCreate(Sender: TObject); 
private 

{ Private declarations } 
public 
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{ Public declarations } 
end; 

var 
Forml: TForml; 

implementation 

{$R *.DFM} 
CONST 

Data_Com=$3F8; 

DIV1=$3F8; 

DIV2=$3F9; 

LCR=$3FB; 

LSR=$3FD ; 



FUNCTION INP(ADD:WORD):BYTE; 
VAR DATABYTE; 
BEGIN 
ASM 
MOV DX,ADD 
INALJDX 
MOV DATA,AL 
END; 

INP:=DATA; 
END; 

PROCEDURE OUTP(DATA:BYTE;ADD:WORD); 
BEGIN 
ASM 

MOV AL,DATA 
MOV DX,ADD 
OUT DX,AL 
END; 
END; 

PROCEDURE SET_PORT; 
VAR 

E:BYTE; 



1°T •"& - jt- .H Liii ill AluAui 
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begin 
E:=$80; 

OUTP(E,LCR); 
{BAUD RATE} 
0UTP($6,DF/1); 

OUTP(0,DIV2); 

E:=$3; 

OUTP(E,LCR); { R/T} 
END; 

PROCEDURE Transmit(val:byte); 
VAR 

I,J:BYTE; 
BEGIN 

I:=INP(LSR); 

IF ((I AND $20) o0) THEN 

BEGIN 
OUTP(val,Data_Com);{DATA TRANSMIT} 

END; 
END; 

PROCEDURE TForml.Button2Click(Sender: TObject); 
var 

ij,E:INTEGER; 
ok:boolean; 
msg : tagMSG; 
begin 

edit 1. clear; 
ok:=true; 
while ok do 
BEGIN 

I:=DSfP(LSR) AND 3; 
IF 1=1 THEN 
BEGIN 

J:=INP(Data_Com); 

OUTP(0,LSR); 

editl .text:=editl .text+char(J); 

END; 
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if PeekMessage(msg, self. Handle, 0, 0,pm_remove) then 
begin 

if (msg.message=wm_rbuttondown) then 
ok := false; 
end; 
editl .update; 
END; 



end; 



PROCEDURE TForml.ButtonlClick(Sender: TObject); 
VAR 

M,E:INTEGER; 

s: string; 
begin 

s:=Editl.text; 
if so" then 
for m:=l to editl.GetTextLen do 
begin 
Transmit(ord(s[m])); 
sleep(l); 
end; 

end; 

PROCEDURE TForml.FormCreate(Sender: TObject); 
begin 

SetJPort; 

OUTP(0,LSR); 
end: 



end. 
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.l-jj~«L>JJ CjLknil yX J-a! lusl3- 4JiU»j jjlC (J ZJ£ti\ JaJjJI • 
ILoli- 'iSlki tLJuJ r bi>o Lljli dJJiJ tJj^jJsuJl IJ_ft j 4UUJI 'iJLiv-kJI .X«juul~i 

^j**^ j*ll *-o 5j-iljL« SJsuJjII AjU^jjJI rjL>^> ■**■• J! J- 03 J vj-""^' 6*—^ (^-^J 3 
«-iu ^1 8255 i>K_>jil oLI^jJI SjIj ^ i5LkJI oJ_» j ^y-^L,^! j-aaidl .i^ij .,.1>.II 

.'isLLJI olfl ^jji-all Jak>JU (U-O) J^-iJ) 

300,301,302,303 l-jj— -L>JI oA-jIjj 6jjLjl_c i>flu--«>J p 4_ji ULa JSuj^ 

.8255 SjIjU (A,B,C) £>JI j JJ^jJI ckU^ _, j^all ^ ^j&d 

j JL-j^j Ui-bJl "iSltuJU jvl^odJ C Ullb ._lJ^ £,1^ ^jJLlII j_,-JI ojj_» 
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Yi-e JSLUI 

ff include <stdio.h> 
^include <conio.h> 

#define port_a 0x300 /* Port A on the 8255 */ 

#define port_b 0x301 /* Port b on the 8255 */ 

#define port_c 0x302 /* Port c on the 8255 */ 

#define control 0x303 /* 8255 control register */ 

int main(void) 

{ 
char datain 5 dataout 5 sel; 



do 
{ 



printf("what you want to do:l transmits receive, 3 exit?"); 
scanf("%d", &sel); 



11V 



CjIa jliuJ] Lwajil AlwiLui 
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fflush(stdin); /* flush the input stream in case of bad input */ 

switch(sel) 

{ 
case 1 : outp(control,0x80); /*mode 0,PA & PC is out*/ 

outp(port_c,OxFE); 

outp(port_a,0x5 5 ); 

break; 
case 2: outp(control,0x92); /*mode 0,PA is in & PC is out*/ 

datain = inp(port_a); 

break; 
case 3: break; 
default : break; 

{ 

} while(sel <3); 
return 0; 

} 
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y>£»all ^JUII J5L&J ^Oll tij^jLiJl IslLuJJ ^Ltf^l ,bk>JI (Yo-o) JSLiJI 0*M j 
glUil 5jIjj pbiaJ SSLkJl eis.jp -dJijOU t L<J ^L-^l j^i*JI AT89C2051 

Vcc 




BjLi))l (u-jl^jJ |»ji^U35 P3 4jI_jjJI ,> JjSl UL>JI Uf c^>Jl 3 JiwjJl ^ji^iJ PI 

.Iio^-xlll 



i»pUl S_yLill July] C51 j^jill ±£*\ j C 'iiUL tjj^ gtkjt ^yJLiJI jj-JI (^j 
JL,jl J^-i <> y^JOJl V> -L>JI ^JwjJI "<L3U3l JaiiaJ AT89C2051 JUll 'i^ojJ 

, i-uLJa x ll JL u . U i>l j 
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#include<reg51.h> 
#include <stdio.h> 

sbit Ctrl - P3 A 1 ; 

char datain,dataout,del ; 

void Exllnt0() intermpt 

{ 

datain = P1; 
del =10; 
while(del> 1); 

} 
/***********************************************/ 

void timer0() interrupt 1 

{ 

del- ; 

} /* end of PROCedure timer0() */ 

/##******************#************ *y 
* Name: PROCedure main() 

*tl« m&M mi* tje Jm ^ ^f A 4m 4* «fc ftb tl* 4g 4ff Jg *Mm ^m ^Ag *lm *f» J* •&£ «|f *tr *fc *S* Uf Jfi J* Jf Jfi ife / 

*!• T* T* T* *l* T* M* T* V ^* TTl 6 TT*T*T l '?'r'P *P T* ^ T* t* t 1 ^ ^ *r T* *P T" */ 

void main() 

{ 

EA = 1 ; 

EXO = 1 ; 

PTO = 1 ; /* high priority for TIMERO interrupt */ 

ETO = 1 ; /* enable timer interrupt */ 

THO = -50 ; /* set timer period */ 

TLO = -50 ; 

TMOD = TMOD | 0x02 ; /* select mode 2 */ 

TR0 = 1 ; /* start timer */ 

while(l) 

{ 

Ctrl = ; 

dataout =11; 

PI = dataout; 

} /* end of while loop ... */ 

} /* en of mainQ */ 
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